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1858.-MORNING. 

Exaimnei, — ^Ekv T Smith. ' 

1. Multiply Rs 18957-13 "by Rs 568-112 ; and divide the same 
sum by the same sum Shew that the one of these operations is 
absuid and impossiblCj and perfoim the othei 

2 Pind the value of the deoimal 16854!, and deduce the rule 
arithmetically or algebraioallj 

3 Extraot the square roots of 3 and of 3 to 7 decimal places, 
and explain the lule that in integers the pointing off the periods 
begins from the right hand and in decimals from the left 

4 A plate of metal is beaten to the thickness of ^ of an inch, 
and the weight of a oiroular medal out from it, nhose diametei is IJ 
inches, is IJ o£ Troy If the same plate be beaten to the thickness 
of J of an inch, what mil be the weight of a medal out out of it of 
the diameter of If inches (the areas of circles being proportional to 
the squares of their diameters) v 

5 Explain the rule for the signs in algebraical multiplication 
and multiply 

JL «L X alpLX 

If* - Sy* + by +x^y^. 

6 Pind a fiaction, such that if 1 be subtracted from its numer< 
ator the ^alue shall be 2) snd if 6 be added tc the denominator the 
value shall be h 

7 A and B can do a piece of work m 30 days, A and O in 40 
dajs, and B and O in 50 days All three woik together for 10 days 
If then two be taken away, how long will each of the othei s take 
to finish it * 

1858.— AFTERNOON. 

Examine), — ^Rev T Smith 

1. If a straight line be bisected, and produced to any point, the 
sum of the squares of the whole line thus produced and the ipioduced 
part, aie together equal to twice the square of half the line and twice 
the square of the line made up of half aud the pait produced 

2 If one of the acute angles of a right-angled triangle be 
double of the other, the hypotenuse is double of the shoitei side 

3. If any point be taken within an equilateral tiiangle the sum 
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of tte jierpendiculaia drawn from it to the sides is equal to the per- 
pendicular &om the verte^ to the base 


SOLUTIONS 
1858 -filOBNING 


I Bs 18257 13as audBs 568 ll|aB aieboth ooiiciete numhers, 
and therefore they cannot he multiplied together the first opera- 
tion is absurd 


Es 568 U?a5 =568xl6aa +llfas =9099jas =36399 ps 
and Bs 18967 13as = (18957 * 16) as + 13as = 303325a8 = 1213300 ps. 


the quotient' 


_ 121330 0 ps _ _ gg 1 
■ 36399 ps“ ® 


2 


16854= 


16854 8427 

100000 “50000* 


Arithmeticalli/ 

(ft) 16854 = £0+100+ 1000 10090 100000 

10000 + 6000 + 800 f 50 + 4 16354 

100000 “ 100000 

Hence, we infer that eveiy decimal, aud eveiy number oompoeed 
«f integers and decimals, can be put down in the foim of a vulgar 
fraction, with the figures oompnsmg the decimal ox those composing 
the integer and decimal part (the dot being in eithei cases omitted) as 
a numerator, and with 1 followed by as many zeros as there are 
decimal places in the given number foi the denominator 

Algehaically 

Let the decimal 16854 be represented the symbol x ; 
then 8?= 16854, *. 100000® =16854 
16854 

* 100000 * 


3 V(3 00000000000000) = 1 7320501 . 

<a) V'( 30000000000000)= 5477225 . 

The square root of 1 is 1 

100 is 10 

10000 is 100 

1000000 IS 1000 

dec is &o 

Hence it follows that the square root of any number between 1 
and 100 must ha between 1 and 10 (* e ) will have 1 figure in its in- 
tegral part , of any number between 100 and 10000, must he between. 
10 and 100 (i e ) must have 2 figuies in its integral pait , and sq on. 
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"WTieieforc, if a, point be placed ovei tbe nmfs place of tlie number, 
and thence over e«^eiy 2nd figure to the left of that place, tbe points 
-will shew the numbei of figures m the integral part of the root 

Again, since the square i oot of 01 is *1 

0001 IS 01 
000001 13 001 

&C IS &c 


it appeals that in extracting the "sqnaie loot of decimals, the decimal 
places must fiist of all he made even in nnnjhei, by affixing a cypher 
to the right, if this be neces^ari , and then if points be placed ovei 
eveiy 2nd figuie to the light beginning as before fioin the unit’s place 
of whole nnmbei's, the niiiuher of such points will show the number 
-of decimal iilaces in the loot , and for conrenienoe' sake in decimals 
the pointing off the periods begins from the left h.ind 


4 


^in. iin 

(IJ)* sq. in (11)* sq in 


o/ » 


2 2 2 

Sxfi < jtlx8 K 8 x 5 2560 ,-,,0 

7x7 x9-’x7ir7 5r5“®=' “ 2401°^ oz- 

9 


6r^— 2y ^ + 


42®^— 14i;^y^ -f 49 1”' — ISr^y •* + 6y - 21®^y " + 12r^j/^ 


— 4r^y ' -H 14y® = 42®* - 14»'y^ + 49 ® * — 18®^^^ -f 6y 

2 * -1 

— 9®''ji^ -4c-‘y 5 + 14®y 


6 Let « =tlie numeiatm and y=denoimnatoi of the fiaetion. 
"Then, by the question. 


ir-i a)a»<i w 

^^°”^(2) 4®l|y+12 } By substiaction -4=y-12 

.*. y<=8 and fioiu (2) x—\ (y+6)=7 
fi action = I 

7. Let the work done by A in one day =® 

« , M t> B „ 

» »> V ,, =« 

Then, . dj 

a? 4 -® = 4 ^ ( 2 ) 

9+^ --in (3) 
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Adding the equations, u c get 
‘ 2(a?+y+2)*=,inii (4) 

Subtmcting (1), (2) .uid (3) sepniately from (4) ue lia\e 

» “ T Afd* y -\ iSui ® "if CO 
!N■o^\ tlie woik done bj all in ten daj s=Tjgj 5 x 10= 

Hence the •work leniaiiung to be doiie = (l— jyjj)=f 55 
Then if B and C be taken awaj, 

A can do the itniiuning uoik in tJo'd 
=tVo dajs 

Siinilaily B can do it in days 

and 0 can do it in x 104f days. 

i858.-AFTERNOON. 

1. Euclid II 10 

2 Let ABC be the rt^d at B and ^C=2^A 
At the point B make the ^CBDs^ACB 
cutting AC in D (1—23) 

*.* l_ at A+^at Cssone rt^, 

and the ^DBC+ADBA=onext,/ ; 

the ^DBA«^.DAB (Ax 3) 
and •. ADssBO (1 6) 

Also V ii.DBC=4DCB, (Cons) 

BD=DC, (1 G) 

AD=BD=DC (A\-l) 

Again *.* ^nt C=24 at A (Hyp ) 

l_ at C =3 of a rt2. = ^DBC, 
the rem £,BDC=i of rt (1 32) 

the AlOBC 18 eqnilateral 
Wheiefore BCsCDssDA or AC=2BC 

,5. Let ABC'be the equilateral A and P the given point within It > 

From the gii en point P draw PE, PF and PG} 

As to AB, BC, and AC, respectively and from 
-vertex A drau AD X to BC 
Join PA, PB, PC 
To proie that AD=PE + PF-I-PG 
A BPC=:\ BC.PFl 
AAPC=iACPGKl 41) 

A APB=4 AB PEj 
A PBC+AABP+AAPC (Ax 2) ' 




or A ABC=i BC (PE+PQ+PF) 
for AB=BC=ACjDef 24) 

But A ABC=-tBC AD (1 41) 

/. ^BC AD=4 BC (PF+PG+PE) 

/. AD=PF + PG+PE * 
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MARCH 1859.-M0RNING. 


Evaminci — J Bor&ess, Esq 

1 TiVliat do you mean b^* a pt ima numbn , a factm , a > atio ? Re- 
sohe 30 and 132 into their prime faotois, and find their ratio in its 
simplest terms 

2 How inuoli muslin at 1 rupee 5 ans 8 pies per yard, is equal 
in value to 143 yards of cambric at 3 lupecs 13 ans 8 pies per yaid? 

3 ‘Wliethei is the piodutt of 2| and 31 or the pioduot of 2J 
and 3^ the greater ’ Extract the square root of the difference 

4 If a pel son get a bequest of 5 of an estate of 2000 aeiesj 
and sell 5 of his share, how many acics does he letain 7 


Simplify the expression- 


10 + - 


"sn 


5. Enid by Practice the rent of 586 acres 1 lood 31 poles, at £A 
Is lOJrf. per aoie 

6. A piece of land is 11 916 poles bio.id, how long must it be to 
contain an acre ? Divide accurately 0 063 by 0 36 


7. How iiincli must be paid foi £1250 stock u hen it sells at 
208 per cent 7 

8. Multiply 1 — « + V® - by 1 +.f + ; '' 

divide .. 

and subtract icrf* — (a® — h'*)bd from (o* + 6c)d® — (a® -- c*)6rf. 

9 Solve the following equations — 

» («) 10(«+A)-23-6i(i-i) 

(5) 5+7v'(3r-6)=19 

10 I bought 25 yards of cloth foi Rs 223 8 annas, for part I 
-paid Rs 8 8 annas a yard, and for the lest Rs 9 8 annas a yard, how 
aaany yards of each x\eie there 7 

11 If m » p q, prove q)— (w+p). 

12. Divide 39 into two suoh parts that the gi eater mci eased by 
6 shall be to the less dmiinislied by 3 as 5 to 2 

13. In a nght-angled tnangle, the base is S, and the sum of tho 
liypotenuse and perpendioulai is 12, it is icquiied to find them 

14. A peison has itwo horses and a saddle worth 75 rupees ; if 
the saddle be put on tlie Jirtit hoise, his value becomes double that of 
the seeoiul ; but if the saddle be put on the second hoi sp, Im value 
will not amount to that of first lioise by 350 i upees. What is the 
value of each 7 
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15 Theie are three mimhers, such that the sum of the first'’ 
and second divided by then product is + the simi of the second and 
third divided by then piodiiot is i , and the sum of the first and 
tiiiid divided bj their product is j- 

MARCH 1859 —AFTERNOON. 

IJvamnier,—'W S Atkixsox, Esq , M A 

1 Define a lino and a ^tiwght bno ■\Miat axiom is lequiied to 
complete our idea of a stiaight hne? State the axiom ti hi.<h imme* 
diately results fioni the definition of a right angle 

2 Define a rhombus, and shevi that it^ d agonals bisect one 
another, and cut at right angles , ■what piopositions do you assume 
in your proof ’ 

3 The angles n hich one stiaight line makes nnith another on 
one side of it, are eithei two light angles or aie togethei equal to two 
right angles 

4 Construct a tiiangk of which the sides shall be equal to _ 
three gi\ en straight lines Is an^ limitation neoessai v V If so why ? 

5 Enunciate three piopositions i elating to the paiallebsmof 
two straight lines, and piove the fiist of them 

6 In an^ tiiangle ABO, if the angles at A and B be bisected 
by straight lines which meet in D, shew that the hue joining D and > 
C will bisect the angle AOB 

7 If the square desciibed on one side of a tiiangle be equal to 
the sum of the squaies desciibed on the othei two sides of it, the 
angle contained bv these two sides is a light angle 

8 ( 1 ) If a stiaight hiie'bc dn ided into two equal parts and also . 
into tw o unequal parte, the i cctangle contained by the unequal ixii ts,. 
togethei wuththe squaie of the line between the points of section,’ 
is equal to the squaie of half the line. 

(ii) Pi 01 e this also algebiaicallj 

9 The squaies of the diagonals of a paiallelogiain are together- 
equal to the sum of the sqmic-. of the four sides 

10 If in a ciiele two stiaight lines cut one another whioli do 
not both pas'- thiouch the tentie, thej do not bisect each other 

SOLUTION 
MARCH 1859.-M0RNING. 

1 ‘ A iiiimbei which cannot bo separated into factors, rc. 

which cannot be divided bi ani integei except itself and unity, is 
called a yi/ ime number 

“TFhen a number Is made up b> niultiplj iiig (wo or more num- 
bers, each of the latter is called n facto) of the former ” 

“The 1 elation of one number to another m lespect of magnitude 
is called a iatio 
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30»6x 5=°3x2x5. 
132=4x33=2x2x3x11. 

^xgx 5 


30 . 132='j3^ff« 


2 X S X 3- X 11 

Us 3 13as 8 pie * ; 143 jds x 
. 143 yds X 

-a 37x2x't0xllxl3’ _ ■ - j 

,iaxi^x 8 


/^orS: 22 . 


2. Ee 1 5as. 8 pie 
or 260p 740/t 

740x143 , 

• * ^ 260- 

S. 2ix3J = S-x¥=*’2V-. 

2^x3i-.V’'V=*::>? 

■’2^0^ - Vjp= •• 1 st is gi eater. 

The difference of the products =^= 05 
a/"C05000000)= 2236 . .. 

Let the share he 1, then he retains (1 - §) or ^ 

he retains 9 of r 2000 acres acres = 857?' acres 


<4 


10 + ; 


T 6 


2 + 

Iro-J of lac 


10 + 


20 po = i of 1 ro 
10 po =4 of 20 po 
1 po.=^\ of 10 po. 


1 

-IS 


10 


OT 


Vl®-' 


640 


£ 

s 

d 

4 

1 

10 ^ = rent of 1 acre 

4 

16 

— 7 — 

6 —rent of 4 acres. 


% 

10 

163 

15 

0 =rent of 40 acres 

14 

2292 

10 

0 = lent of 560 acres. 

53 

4 

4^ = rent of 13 acres 

53 

4 

4J = rent of 13 acres 

1 

0 

5| —rent of 1 rood 


10 

2 iJ-rent of 20 poles 


5 

11 , 3 -rent of 10 poles 

6 i^j - lent of 1 pole. 


£2400 15 


6 . Anacre=160s^ poles 
160 


O^d = rent of 586 ac. 
1 ro 31 po 


Lengths 


IITI 6 

.V *063 63 99 F693 

36 1000 36°’ 4000 

£100 stock £1250 stock =£108 x 


*. »=£ 


,108x1250 


100 


=£ 1350 . 
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8 Proa ={(l+»s-(«+a;^}{(l + **)+(^+»*)J 

« (1 +»*)*-(» +®®)* “ (1 + 2** +*') -C + 2b* +»* ) 
«!+«*-«* —a;' 

Dividend® (a;^ + o^)(9;^-o%»^+o^) 

*. Quotient («^+a^) 

«= as - — a^as^ - o 

a2rf8+Scrf*-oS6(/+c«6rf . 

lcd»-and+l*d 

o*i/*+c*Z»rf - b®d 

9 (a) 10(a?+i)-23®6a;(-|~ -J) 

orl0a;+5-23=6-2a?, 12aj»24, a?»2. 

(6) 5+7V(3aJ-6)®19 

* 7 — 6) ® 14 or s/^(5®*'6)=2 

01 Jai— 6®4, gai^lO, a»«15 

10 Leta;®no of yds. bonglit atBs. 8 8as. per yd 

Then 25— a;® .. ... .. .Ps. 9 8as 

By the question, 

8^aj+9i(25-a;)®2231 or 17* +475- 19* » 447, 

*. 2»®28, *. aj®14, 25-a;®25-14®lX. 

Hcnoe 14 and 11 arc nos of yds bought 

11 ?=?. 

a> 

ni—n — (p—q) 
nir-p 

. fjn-n) (tti—p) , , , . 

m ^ “(«+?)-(«+?) 

12 Let as •• the greater part 

then 39— SB® the less part 
By the question, 
r+6 36-* 5 2 

'. 2*+l2=180-5r, *. 7*==168, .*.*=24 

Hence the parts are 24 and 15 
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13 Ijcfc «=thc hypotenuse, 

then 12— a; “the perpendicular. 

Then by* Euc. I 47, 

8*+ (12-®)*=*®, or 64+144 - 24® + r*-®®, 

24r«208, a“8| 

Hence Hyp =81 and Perp =3J. 


14. 


15 


Let a=:the ^ulnc of the first horse in Es 
and y«athe value of the second horse m Es. 

By the question, 

’®+75-2y . 

X - 350 *^y + 75 (2) 

and ®«»2y— 75*=E«. 925. 

Let ®, y and z be the numbeis 
By the question. 


:y . . (1) ^ By subtraction, 


425“p-75, 500 


xy 

®+z 

Xz 


. a) 

'i ...'2) 
'I (3) 


From (l)p+' 

„ (2)- + --i 

' z V 

, (3)i + ^»i 


Adding the equations 2 

(4) 


oi4+-.+ -=i2 — 


gf ~ 

Subtracting (1), (2) and (3) separately from (4), -we have 


1115,17 
z ** 24’ ®“ 24 y “ 24* 
Hence ® “>4^, y « 3f, and ze 24 


MARCH 18S9.-AFTERN00N. 
1, Euc I, Bef. 4, Ax. 10, Ax, 11. 

2 Euc I, Def. 34. 


(o) Let A BCD be a rhombus and let the 
.diagonals AC and BD intersect in E 

V ABs=AD and BCssDC and AC com. 

£BAC=£DAC (1. 8) 

And *.* BA~AD, and AE com 
and 4BAE=^DAE 

BE=DE and ^AEB=4AED (I 4) 
and they are adjacent angles 
cach=a rt^ (Def 10) 

Likeerise AE=EC. 
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.*. the diagonals bisect one another at right angles 
Prop I 4 and I 8 are assumed to prove this proposition. 

3 Euclid 1. 13 

4 Euclid I 22 “But any two whatever of these must be greater 
than the third, ’ else the circles used in the construction would not inter* 
sect one another and so the construction fails 

5 Book 1 Propositions 27 and 28 and prove proposition 27 of 
Euclid Book I 

6 Erom D draw DE, DF and DGXra to AB, BC and CA respec* 
tively 

V ^lDGA=iiDEA (Ax 111 
and / DAG=:^DAE also DA com 
(1 26) DG=DE 
Likewise OE=DF 
DG=DF (Ax 1) 

Again*. DG»+GC®=CDS' (147) 

=CF®+DFa (1 47) 

GCa=FCa and GC=FC 
Again .* GC=sFC and CD com r 
and DG=DF 

*. /1GCD=£FCD (1 8) 

7. Euclid 1 48. 

8 (1) Euclid II 6 

(2) Let AB contain 2a linear units, then 

BC=a, also let CD=m then AD=a-Fm and DB q p g 

=sa—m Now (a— m) (o+m)=o*— m®, to each 
of these equals and m® .. 

*. (a+OT)(a-?n)+Jn^=a® 

9 Let ABCD be a C3 and AC, BD its diagonals intersecting in E" 
In the two triangles AED and BEC 

. rZ. ADE = Z^ EBC(129) 

• land Z. DAE = Z. ACS (1 29} ~y\D 

and AD = BC AE=EC and 8E = ED (1 26). \\\ / \ 

From A draw AFXBD ' \ \\ Z \ 

(1.47) *.* ADa+AB®=2AE®.f2BEa \ \ 

=2AE®+2ED® ' \ Yp \ 

(*^ the sum of the squares on two sides of a ’ \/ 

triangle is equal to twice the square on half the Q p 

third aide and twice the square on the median < i ' ^ , 

which bisects the third side ) 

Likewise DC®+BC®=2EC®+2ED® ' 

AB®+ BC*+CD»+DA®=2AE»+2EC®+4ED® 
=4AE®+4ED*-=AC*+BD® (H. 4 Oor ) 

10 Euclid III 4 
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48=1 

/. lOn— 20=9«, n=a20, 

or each extenor angle is of a rt angle 

Bat all the exterior angles are 4 rt angles 

/. no. of anglesis 4-J=20 

/. no of sides is 20 

7 In prop 15, Book IV AB=AG 


1878.-M0RNING. 


„ (Mr "W Booth, BA 

Examine, s, jxowat, m a 

180 X 86 

1. Calculate to three places of decimals the value of 

2 Galoalato to 5 places of decimals the square root oi 
l+(067)“ 

3. Bedace 433 Bs lias 6p to the decimals of 1,290 Bs las 4p. 

4. Give the simple interest on 767 Bs 4as 3p. foi 343 days ai 
3^ per cent per annum 

5. Add together jggjji, vgg 

Express your answer as a decimal 

6. Bind, by Praotioe, the value of 99owt Sqis 27113. at £6 
Sr. Bd per owt 


7. Divide— 


a?(l +2/®)a +2=) + 3/(1 + z8)(l+ '!rS)+z(H-a?»)(l +3^2) 

by l+aiy + 3fz+2!B 


8. Extract the square root of 
(02+6* + c*)(»® + 3/2+ z8) - (8z- ey)^-[cv- az)* - (03/— Ixf, 

=* fiad the value of 

(6 - c)» + (e~ o)y + (o - 6'z 
l0« Solve the equations 


' (a) 


( 6 ) 


V 4r*+20a; + 17- Vi6^qjTin+ 10 =, 
4*+ 2 13® 8® +19 

9 ■**108“' 9~* 


2(a+2) 
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11 Simplify the expression. 

f3>/{l-ar*) H-gS)- * 


(4»®-3a;)=- 


X 


J 

1878.-AFTERNOON. 


Examimrtf — 


{ 


Eev, J. P. Ashtos, ar a. 
31r P j BiDEJf, ai.A. 


1. {a) Explain the meaning of each of the following — definition^ 
axiom, coroUarv, each to each 

{b) In representing a point, a line or a superficies, what modifica- 
tion must he made 111 Euclid’s definitions ‘i Explain why such strict 
definitions are neces^ary 

ic) Define a rectangle, and show by mimencal examples that for 
a si\ en perimeter a square has a greater area than any other four- 
sided figure. 

(di What figure is by definition both a sector and segment 
of a circle ? 

(c) Distinguish between a problem and a theorem. 

2 Give the hypotheses and conclusions of IV, V and XXVI, 
Ek. X Proi e in Prop. IV that the bases are equal, and enunciate 
Prop. XXVI 

3. Prove that the difference of the squares on two unequal 
lines is equal to the leotangle contained by their sum and difference. 

4. The straight line which joins the centres of two circles 
which touch one another internally will, if produced, pass through 
their point of contact 

5 Desciibe an isosceles triangle, having each of the angles at 
the base double of the third angle How many degrees are there in 
the “ third angle ” and of what regular figure inscribed m a circle is 
the “ the base,^ a side. 

6. (a) Two sides of a triangle are 9 and 12 feet respectively, 
the angle contained by them is equal to the other two, find the length 
of the third side ° 

(6) Show how to describe a circle touching one side of a tnangle 
and the other two produced. 


1878 -MORNING. 
SOLUTIONS. 

, 180 x 36 6480 

^ 3 14159 “ 3 14159 

6480 00000000 -3'14159»2062 649, 
2. 1 + ( 067)S - 1 000300763 
V(i’0003067630= 1-00015 . 


i Bs 483 lias 6 pie a 92874 pie 
E.E.M.--V 9 
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4 . 


5 


andBs 12901a 4 pie -247696 pie 

. , , 92874 

fraofcion reqd “ 2 ^^= • - 


The lilt 


Es 757 4a3 3 pie 313 x 7 
” 100x365x2 

„ 48465 x 7 x 343 ^ 23272893 

“®®64x2x100x3M“ 934400 


==Rs 24 14as pie 

1 1 1 1 336-H 8+14-56 

IM 5040 40320 * 720 “ 40320 


401 

40320 


» 0099454365079 


6 . 


2 qr3=>i- of 1 cwt 
1 qi of 2 qrs 
14 fta =»^ of 1 qr 
4 ibs = i}- of 1 qr 
4 ffis =4 of 1 qi. 
4 lbs of 1 qi 
1 lb = -J of 4 lbs 


£ r. 
5 2 

d 

8= 

9 

46 4 

0- 


_n 

508 4 

0 *» 

2 11 

4» 

1 5 

8= 

12 

10- 

3 

8- 

3 

8 = 

3 

8 = 


11 = 

£513 5s 

9 = 


oost of 9 cwts 
cost of 99 cwts 


oost of 99 cwts 3 qrs. 27 lbs. 


7 The dmdend = (a?+®y*)il+B®) + (y+ys“)(l+a:*) + (z-l-3j;=) 

(l+^®)+43;yz 

=0? +a!y® + a7«* + V + 2 +*®® 

+y'*av-+xyz + xya+xya + xyz 
=x l+a7^+y2+2a?)+y(l+a;y+ffz+za;) + 2 (l+ary+y«+*i) 
+a^8^1 +ya; + + ««) 

= (»+ff +3+a;yz)(l + a;y+yz+a?z) 

the quotient = » + y + z 

8 The expression 

= a* + 5®®* + c®*® + aV + + c V ♦- a=B® + 5*3® + c®2= 

+ 2(6cj/3+oca;z + alxy) 
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=a®a;* + + 2(6cyz+acrz+aSa:y> 

=• lax \-ly* c«)* 
squaie roofc-»fla?+6i^ + ca 

'9 Lebr— - — = — 1 — =^^- 
b+e—a c+a—b a+o— c 

Then x^lb-i-c-atk, y={e-¥a — h)h, z=(a + 6 - c)k 

Ans —{b~-c\{b*e—a)k-i-{a-h){a-i-b-e)}s 

+ lc—a)lc* a—i)Jt 

=>k{b'^ — e^ — a{b-c) + c“-a-—b(o-a)+ar—b^—c[a~b)i 
-irxO=0 

10 ./\4a!-+2Qx¥n--/ (16x*+ll*+10)}=«2'a? + 2) 
sq 4*2 + 20a + 17- •/(16®»+ llaj+ 10) =4(af=+-Jte + 4) 

>/^{16a;* + ll3;+10)=4jJ+l 
sq. 16ar+lla;+10=»l + 16a!" + 8i; 

Il3?-83;=.l- 10 .*.33; = — 9 *.3?= -3 

9 ^ 108 18 

olearing of fractions, 

48®+ 36 13® “ 43® + 114 

61®- 48®= 114 -36 13® =78 *. 1 = 6. 

1 1 Tlie expression, 

1 j'V{l-®2){3®«-{l-®2)}„ 

”(4®s-3®)*“l ®® **-3 + 3®*J 

= ^ f(l-®^)(4®»-l)^\ 

l4®*-3a,s" \ (4®3_3®)= / 

1 - (1 - ®=)'4®* - 1 * 1 - (1 -®2j(16®*- 8®= + 1) 

“* (4®*- 3®)* “ (4®»-3a)* 

1 - 16®*+8®* - 1 + c=(16®*-8®» + 1) 

“ (4®* - 3®)= 

_ ®»(16 c* - 24 ®» +9) ®=( 4 ®= - 3 2 , 

(4a»-3®)‘ “®*l4®2-3}* ^ 

1878.-AFTERN00N. 

1 (a) A definition is a statement which distinguishes the iIudk 

defined from every other of the same kind. ^ 

An axiom is a selfevident truth which cannot be rendered more 
e\ident by demonstration. 

A corollary is a theorem which is deduced from the demonstration of 
-a proposition. 
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If of two senes of equal magnitudes, the first of the former is equa& 
to the first of the latter, the secend of the former to the second of the- 
lattec and so on , then they are said to be equal, each to each. 

{b) lu representing a point it is supposed to have size as well as 
position , a hue, to have bieadth or thickness, as well as length , a surface, 
to have thickness, as length and breadth 

(c) Euclid n Def 1 Let 8 and 12 represent the two adjacent sides 

of a rectangle then its perimeter=a40, and hence the side of a square of 
equal perimeter=alO Now since 100 96, .*. area of the square > the 

area of the rectangle 

(d) A semi circle 

(e) A problem is a proposition when some geometrical construction is 
required to be effected , and a theorem is a proposition when some geo 
metrical property is to be demonstrated. 

3 See Question 5 of 1870 
4. Euclid III. 11, 

5 Euclid IV 10 

Let xsithe no of degrees in the third angle, and 2 a;= 3 the no of 
degrees m each of the angles at the base The x+2x+2x=s2 rt ^s r 
5x=>2 rt. ^s , x=ane fifth of 2 rt The base is the side of L 
regular decagon inscribed in the 0 

6 (a) The angle contained by the sides 
is a rt ^ (I 32) 

•. Hyp = V (93+12*)=. / (SI +144) 

= / (22o)=15 ft 

(h) Let ABC be the A 
Prod AB, AC to D, E. 

Bisect the^CBDand ABCE by BO, 
and CO meeting in O 

Draw OFJ.BC and OG, OH to AB, AC 
prod 

Then OG, OF, OH are equal (I 26) 

.*. the 0 desc with O as centre and with 
OF as rad is the reqd 0 




1879.-M0RNING. 


Examiners, 




Mr S E Dowxino b 
Mb F. J. Biden, m.a 


A, 


1 What is the loccal value of each of the figures composing the 
number 456 654 7 


, 2 Es. 49 was divided amongst 150 children, each girl had 

SIS. S, and each boy as 4, how many boys were there ^ 
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I 


3, Simplify — 

O' - Is 

(o) 8-8 X 

m i+i-’r-5xJ-J 

(c) 1590 X 172-2 7 

(d) What decimal of £4 3 j. id ^3^3 of £5 id ^ 


i A tank 75 yards long, 50 yaids hioad, "and 11 ft. deep, is 
xiill of water ; how many times oan each of Iti watei oaxts, length. 
•5 ft , breadth 4 ft. and depth 27 inches, be filled from the tank befoie 
the water in it falls 6 inches 7 

5 If 17 men oan bnild a wall 100 yards long, 12 ft. liigh, and. 
■2Vft thick in 25 days, how many will build a wall twice the siie 111 J 
tEe time? 

6 Find the ohange of income when a ^r*3on transfers £2616 
5a £:om 5 per cents, at 95^ to 4 cents at 83 Brokerage os usual 

7. In a game of skill A can gan give B, and B can give C, 10 
points out of a game of 50. How many should A give C ? 

8. Multiply a*'‘-o"®'‘+aj’’* bya“+»’* and find the greatest 
common measure of 


9 

10 


»®+5» + i and 


«•! 


n*’l 


Divide x* — y* by »* , ami 

Simplify ? — - + — . 

■'»-2 z~y (x-y){x-B) 


Solve the equations — 
(a) 


( 6 ) 


{: 


o'a»+l-o^ 

o**u®*+5=«a*^ 


( 0 ) 


10 


1+ ^ =1 
a? y 

3 2 19 

l.a? y “ 20* 


11 If g. « ^ prove tliat 


a* + 6* 
6*‘ 


ao + hd 
ac-bd 


K 


Two armies nuinber 11,000 and 7,000 men respectively, befcxa 
they fight each is re- inforoed by 1,000 men in fivour of whioh army 
IS the increase 7 

12 Prom two towns 261 miles apart two men start, one fionr 
each, at the same time one goes 24 and the other 27 miles a day ^ 
in how many days will they meet 7 
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1879.-AFTERNOON 


BvaMineis , — 


{ 


Mr J H. GlLt.Il..VND, M A 
Eev- Father Van J Imps, s.j 


1 Define an angle, an isosceles triangle, a rhombus and i 
gnomon If two tiiangles ha^e two sides of the one equal to two 
sides of the other, each to eaoh, but the base of the one greatei than 
the base of the othei the angle oontamed by the sides of that which 
has the gieatei base sh<all be greater than the angle contained by the- 
sides equal to them, of the other 

2 Divide a straight line into two parts such that the rectangle 
contained b} the whole line and one of the parts shall be equal to 
the square on the other pait 

3 If in two elides which tonoh each other externally, two> 
parallel diameters axe diawn, shew that one extiemity of eaoh 
diameter and„the point of ooutaot lie]in the same straight line 

4 Inscribe a circle in a given triangle 

A circle is described to touch BC, a side of the tiiangle ABC, 
in D and the othci two sides produced m B and F respectively^ 
frove that AF is equal to one half of the sum of the sides of the 
iiiangle ABC. 

5 Two fixed points A and B he on the s.ime side of a fixed 
straight line CD of unlimited length. P is any point in CD 
Prove that the sun of the lengths AP and BP is least when the 
angles which AP and BP make -with CD .are equal 

SOLUTIONS, 


1879 -MORNING. 


1 456 654sa456-f- 654 b 400, 50, 6, jp, 

2 Had all the children been girU, they would have received 
altogether 150 X 8as =• Es 75 

Hence the deficiency Es (75—49) —Es 26 ought to be divided* 
.jSonoug the boys 

the No of boys 104 

4 


77-45 
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DECEMBER 1SS9 —MORNING. 

1 A maa can count at tlie late of 100 a niiaute, — hoiv long will 
it take him to count five hundied lacs ? 

2. A shopkeeper purchased 250^ yards of cloth fer 900 Es. and 
paid expenses amounting to 103 Es "what must he charge per yardr 
in order to make a profit of 50 per cent ’ 

3 Eeduce 005 of a pound to the fraction of a penny, and 

extract the square loot of 00006241 ' 

4 Add together'^, 9 and | of f of^. 

^ - 0^ o l 

5 State the rules for pointing in the multipkation and division 
of decimals , and multiply 256 by 0025 .ind dn ide 0036 h} 4 and 
4'by 00001 

6 Sho-w that 

{ [ax + hyY + [ay - 6®)®! x {[ate+hyY - [ay + 

7, Divide by 


8 


Eesolve into its simplest factors, and simplify 


1 + 


a — 6 
0 + 6 



a»-6® 
a* + 58 


1 - 


o‘‘--6g 
a* + b* 


9 Find the Greatest Common Measuie of ‘g® + 3T®-9»+5 and 
a® -19® + 30 


10. Solve the equations 


(■0 


a 5 a— 5 
x~a x-b x-e 


DECEMBER 1859.-AFTERN00N 

1 If one side of a triangle be produced, the exterior angle is 
greater than either of the inteiior opposite angles 

2 From the same point there cannot be drawn more than two 
equal straight lines to meet a given straight line 

3 The opposite sides and angles of parallelograms are equal to one 
another, and the diameters biseot them into two equal parts 

4 Prove that the four triangles, into which a parallelogram is 
divided by its diagonala, are equal to one another 
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(6) =l + rf-5V“i’ 


168 + 980-15-105 


’ 0 art « - g^Q 

ms -120 1028_2OT 

“ 840 “ W“ 210“ 

/X icAA .-no o- 1590-15 ^ 472- 47 27 -2 

(c) 1590 X 472 : 2/ = ^ 900 9 


1575 425 25 1575 ^ ^ 119 

9900 ^900 9 “ 9900 ^ 900 ’*25"' 4400 ' 


•027045 


and £4 3v, 4</ *= lOOOrf 


of ISOOfif =1«/ 


• faction icqd = Jqoo” 

4. The onbical content of water drawn off 

=75x50x^x3x3oub ft -=75x25x9 cub ft 
The cubical content of each of the 16 carts. ta 6 x 4x oub ft 

0 45 cub. ft 

.41 Cl. rn 1 75 x 25 x 9 375 . 

the no of times filled 


45x16 


5. 17nienx25tf xmenx'ipd. 1 size 2 size 


. 17x25x2x2 


incucs68 men 


6 £100 £2616^' * £5 income in 1st case 

income=i£ £130 Us 3rf. 

100x4 

£100 £2616| (£95) sellmg price, 

. '•ri'-" »10465 x 95 „ 2093x19 

• • “""s p™" ^Tioor- * -ir- 


£83i . £ 


2093 X 19 


£4 income in 2nd case 


mcomeo — o£i:§ao£ll9 12s. 

, 16 X 665 

Decrease m income =£130 16s 3rf -£ll9 12s 
==£ll 48 3cf. 

7 When A can pass over 50 points, B oan pass 40 and when B 
can pass over 50 points C can pass 40 
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. . WhcB B passes over 40 points, G can 32 
. . When A oan pass 50 points, B can 40 and C can 32. 
•. A can give to 0 (50 — 32) or 18 points 
8. (a*"-a”af"+a;®“)(a"+»”j 

(a) a;®+|3r+iVj^®+?® + ^ / I 

y a;®+5»+t5V 


a?+5 


8 


Since 2*=2«'>+i = 2“'» x 2, 


*. »+! IS the G 0 M. 


«•! n->X 

)»-(»* )® 

n-1 n-X 

•f2 ) 


.‘.a:® -j/® «(a!® 

«(a?® +y® )(a;® 

n*l H-l 

Quotient « ® * - jr 

(o) The expression 

» I ^z£_ (y-g)® 

ar-z (a?- yKx-z) 

^ (g-y)® + (a?-g)®-(y^z)® ^ 2'a7®~ay~arz+yg ) 

(«-yK«-*) “ (a!-y)(a?-e) 

2fa;- y)(a;~g) 

(as-y)(a;-a)“'* 

10 (a) af-*+ V(i®+a?*)=*»» 

a? - Ar - 7« « - a/" (A;* + a?®) 

sq a;®+^® + 7»®-2i«-2a?OT+2i»i=ifc®+a:* 

.*. jra*+2im=2«fA: + to) 

m(m+2k) 

•• ® “ 2rA: + «i) 

(a) . (1), 

Trom (1), 

oraj+yeC (3) 


■. a!+y + l=7 
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From 12), af®5'+®*'S=o*°, 

or 2 j^+3j;=15 (4) 

Mttlfciply (3) “by 2, 2y+2a?=12. 

By subtraction a: =3, and y=6— a?<=3 


.. 2yA3a;+5=20 


^ ^ ^ 10 
' a? y 


(1) + 

x^y 20 


^2) 


Multiply (1) by 3, and (2) by 4 


» y 

X y ^ 


By subtraction 

22_ n 

6’ 

4 in 

From (1) -=2 

X y 


y 


- 1 , 


11 


Since 

0 


6= 


c 
'd‘ 
ae + ld 
bd 


^ a c 

•* 6=“ r’* 


d 


ao 

bd’ 


and 


j*— 6* ne—bd 


6= 


6c; 


.*. y^lO 
, » =4. 


— j. . 0“+ 6* ac-i-bd 

By d.™.om 

la) In the 1st case, m every one man, the increase is 
In the 2nd oase, in every one man the increase is }, 
Now since I is greater than tV» 
mcrease is in favour of the latter. 

12, Let X be the no of days when they meet. 

By the question, 24ar+27»-661, 

51as«s561 arc'll days. 


1879 -AFTERNOON. 


1. Euclid I Defs. 8, 26, 34 , Euclid n Def. 2 
(a) Euclid I 24 

2. Euclid II 11 


3. Let the two Qs touch each other 
-at E, 

and let AOB, CQD be the |] dia- 
meters 

O and Q being the centres. 

Join BE, CE 

Then BE shall be in the same str. 
line with EC 

The str line joining OQ shall pass 
•through E. (Hr. 11) 

V ^BOE=^EQC. {I. 29) 
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.'.thcrom ^OBE+^OEB=/:QEC+ 4QCE. (I 32) 
But ^OBE=^BEO, for OB»OE , 
likewise ^QEC=3^QCE 
/.BEO=^.CEQ. 

Add to these equals ^BEQ 

^BEO+^BEQ=^BEQ+^QEC 
But £BEO+^BEQ=2rt. ^s, 

/lBEQ+4QEC=2rt 1_b, 

CE 18 in the same str line with EC (1 14) 


4 Euclid IV 4 
Let O be the centre of the 0 
Join OE, CD, OF and AO 
V AO*=»AEa+EO*=AFa+FO» (1 47) 
But EO*=FO*, V EO=FO 
AEa=AF*, AE=AF 
Likewise BEsBD and DC=sFC. 

•*» AB + BD=AC+CD 
But AE=AB+BD 

.*. AE or AF=half the sum of the sides 



5 Draw AOX to the fixed 
str. line and prod AO to meet 
BP prod in E 

V 40PE=./1BPD, (I 15) 
.% ^APO«^.OPE , 

also i^AOP s= ^POE and 
OP com (Ax 11) 

AP=PE 


Let R be any other position 
of P in the fixed str line 
Then AR=ER 


AR+BR=ERxBR 
ButER+BR>EB (I 20) 
AR+BR>AP+BP 



B 


1880 -MORNING 

J Mn B J Bidex, at a 

^vaminers,— j Father Van J Impf, sj. 

N B — Algebraical symbols aie not to be employed in soli mg the 
fit St SIX questions 

1 Ezpiess each of the fienres composing the nnmhei 128 456 
as a multiple or sub-multiple of 10 

What fraction must be added to — 

2y of /if that the sum maj he equal to 3 
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2 (a) "Wliat fi action of ^ of Eb. 187 annas 5 is Bs 28 annas 8 ^ 

, ( 6 ) Of what Slim of money will 325 he 13? ^ 

(c) Estract the square root of 7 0225 

3 Dnide 127? 8 $ among 2 men, 3 women, and 7 boys giving' 
each of the bo^ s one-third of what a woman receives, and each of 
the men twioe as mnoh as a woman 

4 A leaky cistern is filled in 5 hours with 30 pails of 3 gallons 
but in 3 hours with 20 pails of 4 gallons eaoh, the pails being 
pouied m at intervals Find how much the oistetn will hold and in 
ivliat time the water would waste away ? 

5 A raoc-oourse is half-a-mile long A and B run a race and 
A wins by 10 j aids C and D lun over the same couise and O wins, 
by 30 yards : B and D run over it and B wins by 20 yards if A 
and O run over it, which should win, and by how much ^ 

6 A tradesman puts two prices on his goods one for ready 
monel , the other foi 6 months* credit, interest being oaloulated at 12 j 
pel cent per annum If the credit price of an article be Es 26 
annas 6 , what is its cash price ^ 

7. Simplify — 

Vr^ a( 6 — a;'J i a !C (6 + r) > 


8 , Find the highest common factoi aud the least common 
multiple of— 

- 10ax+ 7o® and - 5c.»'’ + 7a*® - 3a® 

9 Solve the equations — 

(c) 15+ Vjg:ji:7"=.i9 

(5) = 


(0 


7-*-® 2®-j/ 

-^^=3y-5 

5y-7 4®-3 
“ 2 — +— 4 - “18 -5a; 


10 If a 6 c d, shew that— 

Tiia+Tic mb+md (a®+c®)- ( 6 * +(/*)■ 


11 


Extract the sqnaie root ot — 


2a^®^ + a^ 


12 A boat go5s up stream 30 miles and down stream 44 miles 
in ten houis it also goes up stream 40 miles und down stream 55^ 
miles in 13 houis Find the rate of the stream and of the boat. 
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1 Enunciate and piove I 6 Hence stow that cg^niangnlar 
■tnangles are eq.uilateralt 

2 The side BO of the triangle ABC is produced to D, sho'w 
that the angle AOD is gi cater than the angle ABC -vrithout showing 
that it IS greatei than the angle BAG 

3 Give the particular enunciation and the consti action onTjrof 
the following pi oposition — 

fa) 1 48 

(b) II 9. If a atiaieht line be divided into two equal, and also 
into two unequal parts arc double, &.o 

(c) II 11. To divide a given straight liuc, &,o 

4. Prove that if two oirclcs touch one another internally the 
straight line which joins their ccnties being prodnocd shall pass 
through the point of contact 

5 If two straight lines out one another within a circle, the 
rectangle contained by the eepnenta of the one of them shall he 
equal to the rectangle contained by the segments of the other. 
Prove that only when one of the lines passes through the centre, and 
outs the other wliioh does not pa-ts tlirongh the oeiitre, but not at 
light angles 

AOO and BQD arc two tnangles hating the angle AOO equal 
to the angle BQD and the angle A.CO equal to the angle DBQ : 
show that the xeotangle oontained by AO and QB is equal to that 
contained by 00 and QD. 

6 Describe a cuole about a given ti langle, and show that the 
square on the side of an equilateml triangle described about a circle 
IS four times the sjuare on the side of an equilateral triangle 
inscribed in the same circle. 

SOLUTIONS 

1880.-MORNING. 

1 123456 = 123+ 456=100+20+3-» 

10 X 2 + 3 + + ypOjjjy 

the fraction reqd ■=3--2|=^. 

2 (a) Bs 28 8asa456as 

«nd I of Rs 187 5as =Ils 124 14as -1998as. 
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fiaction reqd ‘=TWff= 3 "f 3 

(b) The sum reqd =£ ^^-£40 

(c) V (7 0225) = 2 65 

3. 2 mena2 X 3x 2 bo3s«>12 boys 

3 womensSxS bo}s= 9 boys - 
7 bo\ s =7 boys. 

2 men + 3 ■« omen + 7 boj b= 28 boys 

£I27 8« 

eAcli boj* should reoeue — — =£4 11s 


each •woman should ^ecel^e 3 x jC4 11s s£l3. 13s 
.*. each man should recene 6x£4 11s. =£27. 6s 

4. 3x30 or 90 gala of watei aie ponied in 5 hrs 1 

4 X 20 01 80 gals in 3 his J “tervals^ 

.*. 10 gals, of water leak out in 2 hrs 

5 gals m 1 hr 

/, 25 gals .. . m 5 hrs 

Hence the cistern holds (90—25) or 65 gals of water. 

5 65 1 hr. tune the water would waste away 

/, Eequired time=®/ or 13 hours, 

5. Siuce i a mile=880 yds 

870 of A =880 of B 
860 of B=880 of D 
880 of D = 850of C 




« of C=880 of A 
880 x 880 x 850 x 880 
880x860x870 


Hence C -wins by,l- or yds 

6, The interest on Ks. 100 for 6 mo = (12| x -J) Es 

='/- Bs =6^ Bs. 

/. (100 + 6 J) Bs Bii 26 9as Bs 100 reqd cash pnceu 

4 x 425x100, 


.*. reqd. cash price < 


16x425 


-Bs b25 Rs 


7. PraciaoiK 


x(b—x)+2x^ ^ a 6 + »)— 2cra: 


(< 1 ( 5 — X) 

a?(6-t-a;) aj p-x) 
a(b—x) x{bi-x) 


x{b+x) 

» 1 . 
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3x^ - lOase + *7a^ a* - Sa*® + 7a®af - Sa® ^ 


3*® — ISaafi + 21a^x — 9a® 
3a!®-10/ja;*+7a*» 

- 5®*® + — 9a® 

3 

- ISav* + 42a*as - 27a® 

- ISaA® + 50c®a? - 35a® 

- 8c* I — 8a®aj +8a* 


x—a 

x~a\ 3af® — 10aa:+7a* / 3a? - 
/3a;®-3aa? V 


— 7aa?+7a® 
~7oa?+7a® 


and L C M =(a:-a)®(a:- 3oK3a?-7a) 
9 (1) 154-^/■(» + 75=il9 


, ‘\/’(a?+7)=-4 sq » + 7-16 


(2) 4»~ 


ar- 1 


2a?— 2 

= a?4-=^+24 


40a!-5a?+5*»10?e+4»-4-|-240 
•. 35a?+5 « 14a?+236, or 21a;=231 


0 4 


‘3j^-5. . (1) 


5y- 7 4i?-3 
2 6 


18 -5a? 2 ) 


j 


From (1) 28+4a? - 10aj+5y 100 

*. 6a?+ 55^=128 ... (3) 

From (2), 15i^-21+li»-3 = 108-30a? 
34a?+15^=132 .. . ....... (4\ 

(3) xl7, 102a?+935y=2176 

(4) x3, 102a; 4- 45y*= 396 


By su'bti 890y=»178O 
From (3) 6a;e:l28— 55 ^b> 18, a?«a3 


-5fl 


7a 

G C M -a?-a 

*. a;=9 

.• a; =11. 
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10 Since ^ 
6 d* 


a h ma mh 
- - -T-or — = — y. 

e d nc nd 


ma+nc mh+nd , ma+nc nc c 

ne nd ’ ’ mb-^nd~ nd d' 


Again, 


c® 6» . a»+c® 
c®"d*, •** d* ‘ 


. a® + c® c® _(a2+c*)4 c 
" b*+d*~ {b-+d-)\~ d' 

„ »na+nc {a* + e*'i 
or »io+«c ni6+7i(f (a®+c®)J , (6® + d-)J 


11. Arranging the tenns, we get 
-C 2^ 


14 — ^1*. K * S ( _‘t ” 4 4 

ar-— 2a '^ar ® +s*’ — 2i*a • + 2^-*a?5 +a® la ^x^-x^—a^ 


~tJi 


2a”**^-a?^i-2o~®a: ® +*^ 

2a" ’‘aj'^^+as- 


_17 4 41 17 44 H 

2a 2>a;'i _2x-— 0^1 - 2a®a:' + 2a®^r* +o® 
1 Z f 

- 2a ’u® + 2a '»■’ +a" 


12 Let aisratc of the boat pei houi in miles, 
and y *• •• .••• • . stream ... ... 

then a;4-y and x-y are the rates witli and against the stream. 

respectively. 

Bi* the question, 


30 





+ 

+ 


— =iio 

—^■=13 

»+y 


»• 


( 1 )' 

(21 

J 


(1) x4, 

(2) x3, 


120 ^ 
ar-y"*' 
120 . 
X-y 


176 

x^y 

165 

A-ry 


40 

39 
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By substraction, *al, ora;+«=»ll 

BromCi;— =10- — -10-4-6, or a;-« = 5 
a—y x-^y ’ ^ 

Hen a;=8, and y—S 


1880.-AFTERNOON. 


1. Euckd Prop Book I Cor. I 6 

2 Prod AC to £ 

Bisect BC at Q 

Join AQ and prod, it to F 
making QF—AQ 
Join CF, 

Then 4ABQ=AQCF , (I 4) 
but 2 ,bcf>-2.bce 
iiABO^BCE 
and ^BCE=^ACD (I 15) 
^ACD>4ABC. 

3 (a), (5), (e) See Hall and 
Steven’s Eudid. 

4. Euclid m. II. 


A 


B 




5 Euclid III 35. Third case, 

Prod AO. CO to E F respectively 

making EO—BQ, FO=QD 
Join FE 

.-. A0FE=ADQB ; (I 4) 

afeo-aqbd 
But AQBD-AACO 

.*. afeo=aaco 

a circle described about A ACF shall 
pass through E (III 21 con ) 

.-.AO OE=COOFm. 35 
Wherefore AO QB—CO QD. 

6 Euclid TV 5. 

The side of the equil A desc about the 0 
is double of the side of the equil A inscribed 
in the same 0. Therefore the square on the 
side of the desc A is four times the square on 
the side of the inscribed figure 




0 
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5 In obtuse-angled tiianglea, if a peipendioular be drawn from 
anj of the acute angles, to the opposite side pioduoed, the square of 
the side subtending the obtuse angle is gieatei than the sum of the 
squares of the sides oontimng the obtuse angle, by twice the lect- 
angle contained by the aide, upon which when pioduoed, the per- 
pendiculai falls, and tlie stiaiglit line intercepted, without the 
triangle between the peipendiculai and the obtuse angle 

6 The angle at the centre of a ciiclc is double of the angle at 
the ciicumfeieuce upon the same base, that is, upon the same pait of 
the oircumference 

7 If two chords of a ciicle intei sect at light angles, the poi- 
tions of the circumfeieiioe, Uken alternately, .lie together equal to 
half of the ciicnniference 

8 If a stiaight line touch a ciicle, and fiom the point of con- 
tact a stiafglit hue be dinim cutting the circle, the angles made by 
this line Mith the hue touching the ciicle shall be equal to the angles 
which aie in the alternate segmeiiti of the circle 

9 If two oiioles cut one another, find a ]>oint from which the 
straight lines di-awn to tonch the tuo oiroles shall be equal to one 
anothci 

SOLUTIONS 


DECEUBER 1859.-M0RNING. 

1 100;50000000«500000 mm. 

e»347 days 5 hrs 20 nun. 

2 His total costa (000 -1-103) Es «I003 Es 

100 Es 1003 Es 150 Es the selling puce 

*. selling prioe«^^5iL^®Bs 

..Chrg.p«y..rf=I„. 6. 

5, 005 of £1 = X 20 X I2(f « «rf. 

»(T 

.’.the fraction leqd 

1 ** 

(«) -/( 00006241) = *0079 
^ 11+?+®+^ of <5of 

= 5 >« f (J + ] X i + 9 -h 3 X 5 X •ijc X 1, 
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1881.-M0BNING. 


N.B — Algebraical symbols are not to he employed in solving the 
first five questions 

1 Wliat do >ou mean by Multiplication^ Define quotient^ 
factor j poicer, expi ession, and dimension. 


2. Add together J, 5i it it f 7 . simplify 

* is-ag"^ 

3. What deoiinal of 45 Be ia 33 Bs 2as 6 p Fmd the value 

-1074 -01 
00l5 “ 

4. E\prea3 37 81^ as an improper vulgai faction m its lowest 
'terms and find, oorrcct to h places of decimals, the lesnlfa of 
dividing the square root of this number by the square root of 11. 


5. A man who tias a certain capital calculates that if he invest 
in 3f per cent stock at 91 his income will be £25 more than if he 
in\est It in 3 per cent, stock at 88 What is his capital 1 

6 What do you mean by a negative quantity t 
Prove thata— (6-o)—o— i+c. 

7. Simplify -7—+ :+ ,,r — j - , and 

^ ubx a{a—b}{x-a) b{b—a)'x ~0)^ 

reaol^e into elementaiy factors the expressions — 

Sar— 660® and (1— c®J(l-l-aJ*— (1— a*)(l+c)' 

ss t/ 

8. A man re .elves -ths of 10 Bs. and afterwards ^ths of 10 Bs. 

_ y ■!? 

He then gives away 20 Ks Show that he cannot lose by the trans- 
action. 

9 Wliat IS an equation ^ Prove that a simple equation has only 
one root. 

10. Solve the equations — 

(1) V’®s.^.ija.+20- Va;5+5a7-l“3 

(2^^ 36 

9x 8—2x’^ »~24-6» 

(3) aa;+6j/=c, o®a;+6*y-c® 


11. A ohallenged B to ride a bicycle race of 1,040 yds He 
first gave B 120 yds stait, but loat by 5 seconds ; he then gave B 5 
seconds start and won by 120 feet. How long does each take to ride 
the distance ? 

E.E M.--V 10 
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1881 .-AFTERKrOON. 

1 Define an anglo, an obtuse angled ttmnglo^ a ciiele^ and n 
foi aUeloqmm Wiite out the 2n,d and 8th axioms 

2 Wiite out the 12th axiom and prove its converse 

3 To make a tcungle of which the sides shall be equal to three 
given straight lines, but any two whatever of these must be greater 
than the thud 

Point out how the construction fails if the above condition he 
not complied with 

4> Triangles upon the same base and between the same parallels 
are equal to one anothei 

Stiew how to make a tiuinvle equal to a given quadiilateial 
which shall have its base on one side of the quadiilateial produced 
if necessary, and its vertex at one of the opposite angles 

5 If a straight line be divided into two equal, and also into 
two unequal paits, the squaies on the two unequal parts are together 
double of the squaie on half the line and of the squaie on the line 
between the points of section 

Also piove this algebraically 

6 The opposite angles of any q^uadrilateial figuie inscribed m. 
a oucle aie together equal to two ligut angles 

BO 18 a given aic of a circle whose centre is O , A is any point 
m BO, AD, AB are diawn perpendiculars to OB, OO Prove that 
the hue DB is of constant length 

7 To inscribe an equilateral and equiangulai pentagon in a 
given circle 

SOLUTIONS 
1881.— MORNING. 

1. Midtiplication is a shoi t method of finding the sum of any 
given number repeated as often as there aie units in anothei given 
mumber 

{a) The number which expresses the number or tunes which the 
dividend cuntams the divisor is called the Quotient 

(h) When a number is composed of the product of two or more 
numbers, each is called a factor of the first number 

(c) The product of severiil of the same number is called a 
power of that number 

(d) An algebraical quantity made up of several letters is called 

an expression * 

(c) The sum of the indices of the letters in a term la called the 
number of dimension of the term. 

2 M+i+i+M 

_ 210 + 280 + 315 + 336 4- 350 + 360 
1 “ 420 
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f+& 3~li§ 

27-14 

_ ^ -i— u-tll 3 

~ 274-14 26 10-8'*' ^^”'2- 


_ 13 63 63 4 3 

63^*41 ’* 26 90-8'*''*'® 26-10 

9 13 

“S’' 4^9+^^-- ?«=I+3U- 2^7 = 1} 4-li=3 


16 4 


3 45 its =»45 X 16 X 12 p , and Es 35 2 as 6 p.=6750 p. 

. . 6750 25 

• • decimal reqd - ^ ,6x1 2= 32 “ '^ISo 


, , 1 074 . 


1Q74Q 17 

-~x -^ as =.6086a3 =Es 380 Oas. 


4. 37 8463 


378463 - 3784 374679 41631 

9900 " 9900 “ 1100 


//41631\ ... 

Vliiooj 


V" (41631) , 
10 711 ' 


7(41631) 204 0367 . 18 5488 , 

“ Tom “ -10x11 ° ^0 — 

5 £91 £100 ^£ : Int of £100 capital 

.*. Int in 2nd ca3e=£y 
£88 £100 3£ . Int. of £100 capital 


Int in 1st case=£ 

DifF. in income a (y “ 


25 

'7x22 


** 7x22 

Capital reqd. 


£ : £25 £100 capital reqd. 


100x25x7x22 


■£15400 


6 Those quantities that are precedel by the sign muiws arts 
>4alled negative qnantit'es. 
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Z 48 


(i) To subtiucfc J-o fiom < 1 , wo oonbidcr that if 6 alone were- 
taken from a, theremwiidor woald be otprcdbed by 0-6 . bat inaa- 
luuoh as we have by this proce&s taken away fiom a a quantity too- 
larffe by c, it follows that the remainder will be too smeUl by the- 
same quantity . and theiefore the pioper result will bo a - 6 increaseif 
by c that la, a - i6-el la equivalent to a—b+e. 

7. rraotion'3^j^+ ^(a — byx-a) h\st—b){s—b) 

(a - 5Var - a)(af - hx{x—h) - ax[x—a) 

abx{a - Z»J(ar- a)(3r— i) 

Nami «» (a - b){x^ -(a* b)x-i ab} - x\a —6>+ x(a" — 6“) 

- (a - fi)^* - (o* - b^Jx + ol(a - b) — »*(a - 6) + r (o* — 8®) 
=‘ab^a-b), 

^x(x- a)(x-~ b) 

(a) SuaJ- 66lJ*=^^'®— llaaf+6a» — 66(t® 

=»XiX- 11a) + 6a(a? - 1 lo) 


— (ar+,6aKa?- 11a) 

(i) (1 -e»)(l+a)«-(l - ««){l+c)® 

=.( 1 + 01 ( 1 + a))(l-c)(l+o)-(l-a)(l+c)) 
=.(l+a)(l+c){J-<;+a-ae)-(l— a+c-oc)) 
- (1 +a)(l + c)2(a - 0 ) « 2(1 + o)(l +c) (o - c) 

8, Since (*— y)*> 0, or a;®- 2a:y +y®>- 0. 


a!®+y*> 2xy, or 


»*+y* 


xy 


^-^2. 


X y - 
,-+ -»'2 
y » 


10 


P+2) 

Vy x/ 


>20 


Hence he cannot lose by the bargain. 

9 An equation is an expiession of equality between two sets of 
quantities only for a paitivuUi value oje values of the unknown, 
quantities 

If possible, let the simple equation av+bac, have two values 
of the unknown quantity x,v\z, a and 8 


thenaa4-b=c ) By subtraction, 

andaS + b-c j o(a-8)=»0. 

butaisnot=0, a-SaO, a»8' 

Hence the two valuer are eqnal ; and a simple equation cannot 
liaTe more than one value of x 


. 10. (1) ^/■(3!®■Hl»+20)- V(»»+5 a:-1)«3 

V(»* + llAf + 20) = 3 + V(a» + 5»i- 1) 
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a!“+lla;+20=9 + 6>/'(a}= + 5a;-l)+«2 + 5r-l ' 
6® + 12=6/(a;®+5«-l), oraf+2= V(a!® + 5aj-l) 
sq a;*+4»+4=a!*+5A — 1. •* »=5 


4 05 

3 

18_ 

36 

9a; 

1 

00 

• 

X 

2 4— 6a; 


3 

1S_ 

12 

X 

I 

1 

00 

X 

I 

00 


.•.-185x(8-2»)_-to 

or— 1*08+2 7aj= - 9x 3 6» = 108, *. a?=‘3 

(3) ax\r^yac (1) a’®+6®j?=»c® .... (2) 

(1) xa, a^x-{-ahy=aao 
^om (2) cfix + h^y ■= c® 


By subtr 6(« — h)y «■ c(a - o) 

•• ^ 6(a-6)* 

^ . c(a-c) c(o-6' 

From (1) oy=c- — r^ = ~^ — T* 

a — 0 a — 0 

•** tt(a-t) 

111. Let a;=A’s speed ia yds per second 

and ^mB’s % 

By the questions, 


“"-«i9+5 (1) 

Hence B’s timen^^^ or 130 seconds. 

104(0 

From (1) A’s time « 115 + 5 «• 120 seconds. 

' ' X 


By subtraction, 

i°-lO, .-.^=8. 


1881.- AFTERNOON. 

1. Euclid, B. I. Befs. 8, 28, 15, A. 

2. Euclid, Prop. 17, Book 1 • 

3. Euclid, B. 1 Prop. 22. If the condition be omitted, the circlesi^ 
■employed m the construction may or may not cut each other. Hence ^thea 
construction will fail. 
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4 Euclid, B I Prop. 37. 

Let ABCD be the quad 
It IS reqd to moke a 
'whose base shall be lu AB or 
AB prod and its vertex at the 
opposite ^ D 

Join BO and from C draw 
CE !l BD meeting AB or AB 
prod in E 
Join DE 



Then ADE is the reqd A 
. . A BCD=BDE (I 37J 
to each add the A ADB 
quad ABCD=:AADE 

5 Euclid B II Prop 9 

Let AB contain 2a linear units, its half AC or BC will contain a- 
units , 

and let CD, the line between the points of section contain wi units. 
Then AD contains a + m units, ana BD contains a— 7/1 units, 

V (a+w)'*=o®+2a»i-hJft*, and (a-Mi)*=o*— 2a»»+m® 
adding these equals, (a+m)*+(a— '>ii)'^=2a*+2ni® 

6 Euclid, HI Prop 22 
Join DE 

(Hyp)V ^ADO+^ AEO=2rt ^s 
a © will go round the fig A DOE 
(III 22 Con ) 

Again, * the arc BC is given 

^BOC at the centre is also given, 
and IS of const.vut magnitude 
Hence the arc DE is constant, and also the 
line DE 

7 Euclid, B IV Prop 11. 



1882 -MOBNING. 

1 The quotient aiising' from the division of 6739546 by a. 
certain number n. 1559 and the lemaindei is 3107 * find the divisoi 

2 Subtract 5 of § of 3L of £ 31 5s fiom i of of of £100 
16« 8c? , and expiess the remainder as the deounal of £10 8s 4c?. 

3 Seven bells begin to stiike simultaneously and stiifce at 
intervals of 2, 3, 5, 15,21,65, 77 seconds lespectivelj Aftei what 
time u ill they again strike simultaneously, and how often will each 
Jiave stiuck ? 

, 4 11) Simplify of i’;: of 

(n) Find the value of places of decimals^ 


MATHEMATICS 


15I- 


5 A besieged gariison consists of 300 meu^ 120 xromeu, and 40 
cluldien, and has pi ovisions enough fox 200 men fox 30 days If a 
-vroman eats i as much as a man and a child ^ as much, and if aftei 6 
days 100 men ivith all the women and childien escape, fox how long 
will the xemainiug provisions last the gaiiison ? 

6 A pexson begins to speculate with a certain sum of money 
in his hrat transaction he losses ^th of this sum , m his second he 
gains 10 per cent on his investmeut in his third he loses =j\thof the 
sum mvestcd in his fouith he gams 662 per cent^ If he then has 
Us 10,000, with what sum did he start ? 


7 Divide a* - 0" by M - a, and find the continued product of 

x—a, + 

8 Eesolve into factois a?® + 13®+ 42, a;2 + ®— 42, 3i3®® + 5l2|/®. 

9 Find the highest common factor of a;®— 7®®- 80® +576, and 
3i;® — 14.1 - SO, and the lowest common multiple of these two expres- 
sions and 3x® + 17®- 90 

10 If a 6 c d 0 ft shew that each of these ratios is 
equal to 


11 


■vo^+c^ + e® ''/^fi® + d®+/‘* 

Solve the equations — 

(i) (6®+9)s+(8®-7)®-=(lC®+3)S-71 


<10 


65®+ 


585®- 975 

' — SS3 


156 

2 


39®- 78 
9 


, ® + 2 x+y_x-y-l y + 12^ 
' ^ 2 14 8 4 

® + 7 y-d 5fsi + l) 

3 10 “ 7 


12 The distance fiom a place P to another place Q is 3} miles 
two persons A and B stait together from P to go to Q, the”* former 
by carnage which travels at the rate of 6 miles an hour, the latter 
walking at the rate of 3 miles an hour If A remains at Q for 16 minutes 
and then retains by the carnage to P, hud whei^ he will meet B 

1S82.-AFTERN00N. ' 


1. Bisect a given rectilineal angle 

(a) OC IS a straight line w hich bisects the angle AOB, and OD 
is any othei straight line without the angle AOB , show tint the 
angles DOA, DOB are togethei double of the ang}e DOO 

2 If a straight line falling on two other straight lines makes 
the alternate angles equal to each otliei, these two straight lines shall 
be parallel. 

(5) ABC IS a tiiangle , straight lines AD, CD bisect the angles 
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at A and O, and from B, BE is drawn equal to BO, and BD equal 
to BA , shew that BBD is a straight line . 

3 If a straight line be divided into two equal and also mto two 
unequal parts, the squares on the two unequal parts are together 
double of the square on half the line and of the square on the line 
between the points of section 

(a Provo the same algebraioally 

td If A, B be fixed points and O any other point, the sum of 
the squares on AO and BO is least when O is the middle point of 
AB 

4 The angle at the centre of a oirole is double of the angle at 
the circumference upon the same base, that is, upon the same part of 
the eiroumference 

(e) If two straight lines AB, GD in a circle intersect in B, tho 
angles subtended by AC and BD at the oentre are together double 
the angle AEG 

5 If from any point without a circle two stiaight lines be 
drawn, one of which cuts the ciicle and the othei touches it, the 
rectangle oontained by the whole line which cuts the circle and the 

i iart of it without the cuole shall be equal to the square on the 
me which touches it 

AO, BO are radii of a oirole at right angles to each other, 
ACD 18 a straight line meeting BO in O and the ctrole m D then 
the rectangle eoutamed by AC, AD is double of the square on OB. 

6. Inscribe a triangle is a given oircle 

(g) O IS the centre of the cirole insciibed in the triangle ABQ, 
OC IS joined and OD drawn perpendioular to OC, meeting the 
oircle in D towards BC , B is the centra of an equal cirole toucumg 
BC and AC produced ; shew that BD touohes the first cirole at D. 


SOLUTIONS 


1882.-9IORNING. 


1. 6739546 

3107 


155916736439/4321 
y6236 V 


5004 

4677 


3273 

3118 


1559 

1559 


f of A of §3 of £100 les. 8d. 
- * of £100 16j 8rf. 

-7 of £l 2s Id 

-£7 14s. 7d 

and I of I of 3^ £31 5s. 


£31 5s. 
15 


£2 Is 8d. 


.*. the remainder a £7 14s 7d. 

-£2 Is. 8d =£5 12j lid 
and, £5 128. lli.-1355rf 
and, £10 8s id a2500i/. 

the fraction xeqd. *542. 
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3. Since the L C 31. of 2, 3, 5, 15, 21, 65, 77 is 30030 


.*. the xeqd. time ->30030 seconds, 
and the hells strike 15016, lOOll, 6007, 2003, 1431, 463, 391 
•times respectively. 

4. of /j of of i of I) 


■“2 tl 
‘ 1* ' 


sht' 


200=1600. 


^ V154.>/’13 (n^Io* ^/■13)(^/■15•^- V13) 
-/15- V13“ (•/15- V13K>/’15-i-->/‘13) 

28+2>/-(15xl3) 28+2V195 
is^ni 2 lH•^fl9o 

= 144-13 96424 =27 96424 


5 1 man = ^ woman = 2 ohild. 

300 men 4- 120 women -(■40 children =(300 -(-80 -{-20) nien=400 

men. 


and 100 men •{•120 momea-{-40 children =(100 -{-80 -{-20) men = 
200 men. 


After 6 days 200 men eaoape, .*. the^e lemim r400 - 2001 or 200 
sonls, and they had provisions enough for 207 man for 30 davs, t.e. 
•they had proviaions enough for 15 lays. Now there remain C15 - 6) 
or 9 day’s provisions 

.*. 200 men * 400 men * * 9 days : reqd. no of days. 

, 9 x 400 

.*. reqd. no of days -^^——18 

6. Let Bs. 100 he sum he started with. 

Then f of Bs 190 =Bs ^^‘‘sasam after let transaotion 

of Bs. A9^=Bs ^^=sam after 2ad 

of Bs. 'i^^^=B3. ^f'^=sam after 3rd 

of Bs i?fl=E6. ^9° -sum after 4th 

.*. Bs - Ea 10,000 . • Bs. 100 : roqd. sum of money 

j e u 100x10000 x 7 ^ 

reqd. sum of money »Bs 2^^ — Es. 35000. 


7 . 


ay-alas’^— o"/a;’‘"^-{-aa;""*-i-o-aj“"®-l-&o 

y V. -^-a“-8a:S-^a“"*^■^a•”^ 

See Studenffs Algebra, Part 1. Art. 71 
(i) Producb-C®®— o*)(*®-{-a8)=»*-a* 
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8 «s+ 13 ;r+ 42 =®=+ 7 af + 63 f +42 

=>»(»+ 7^ +6{3r4- 7)=(a; + 6}(a;+7) 
a;® + » — 42 =a;® + 7a; - 6* — 43 

=» a;(af + 7; — 6(a;+ 7} = (a; — 6Ka; + 7) 

343aj» + 512J/3 « (7a;)8 + (3^,3 = ^7a? +8y) {i7a;)= - 7a; 8^ +(8i/)®i 
=n7a: + Sif) (49a;* - 56a;y + 04^2. 

9 3a;®-14a;-8^a:®-7a:»-80a;+576^-7 

3** -21a;* -240a; +1728 
3a,s_i4a;s_80a, 


~ 7a:* -160a; +1728 
3 

-2lai*-480a;+5184 

-21a:2+98a;+5G0 

-5781 -578a;+4624 




t?*** 8 

a?- 8 1 3a,s -14t- 80 ( 3a; + 10 
y 3a:* - 24a; \ 


IO 1 - 8 O 

10a:-80 


G C 31 -a - 8 


10 Let 4a 4- 


Agdiu, a;® - 73;* - 80a; — 576 = (a; - 8) (a;® + a; - 72; 

a(a;- 8 ) X— 8 ){x->- 9 ) 

3a;® — 14a; - 80 »• (3a; + 10)(a; - 8) 

3a;®+ 17a; - 90 =1 (3a; - 10)(a; + 9-, 

L C 31 a(a;-8)(a;-8)(a;+9;(3a;+ 10 (3jf— 16) 

= (a;-8)Sca;+9X9a;®-100; 

0 c 

d 

tihen «*=• 6a;, c=dx, and e=/x 

o®=6®a»®, aiide’=/®a;® 

o®+c®+«®=(6®+-</®+/*ja;* 

. o® + c?+c» , ® /a*-*-cS+6®\ 

• - V (6~ a®Vy 5)>-»^"eaohiatio. 

(1) (6a;+9,s+(&iA7,s=,^0r + 3,8-71 
36a;® + lOSa; + 81 + 64a;» - 7 11 2a :+ 49 - lOOa;® + 60a; + 9 - 7i 


11 
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5. •* Multiply tlie uombeiB together as if they weie whole 
nuiubcr;), and point oil in the product fiom tho light hand side as 
man} decimal piaccatus theicaie deuiiul places in both tho multi- 
plicand and the niultipliei togethci . if thoio aie not figiues enough, 
supply tho deficiency by piefixing oypheis on tbs left hand side ” 

Fint ‘When tho uunibei of decimal places lu the diiidend ex- 
ceeds the iiumbei of decimal places in tho diviuoi 

Diiido .u> in whole nciiibcrb, and maik oif in tho quotient a 
nniubei of deoiinal places equal to the eii.cc»8 of the iiuinbei of deci- 
mal places in the dividend u\ct tho luimbei' of decimal places m tho 
diMsoi, if there iic not iigiuca authcient^ piebx cypheia. 

Sctomlly — When the mimbi r of decimal places 111 tho dividend 
is leas than the numbci of decimal places in the divwoi 

Affi'C cyphers to the dividend until tho numbci of decimal places 
in the dh idend eqiial'< the niunbei of decimal places in the divisor; 
the quotient up to this point of the dnison will be a whole nuiubei , 
if thaic be a xeiiiaindei , and the division bo c.uiied on fuitliei , the 
figiues in the quotient aftci tins point will be deoiinnls 

256 <1.) 0036 1 009 

0025 y 36 V 

“ 12S0 

513 00001 j 1 00000 ( 400000. 

0006100 ^V 

=• 00064 

6 The leftside={«*x’+A’y’ + 2««6y+o*y’+5’i-®- 2abxy\ 

X la*a;^+ 6’y’ -r 2<ix6y — - b'^y* — 2abxy) 

=» {a’(a* + 6®)+y’(a®+6®)} X - 6*)— y’(o® — 6')} 

=» {«®+ +y®)} Ka* - 6®)(x® -y 

7. Dividend =» (-t® + y®)® « (®+ y)*(x® - »y +y®)® 

.% Quotient- (»® — ®y+y*)* 

(a) X*® — «**B*(a;8 + a*)C®®--o*) 

=» (x® + o’)(x* — a®x® -ha‘‘)(x* + «*)(** - a*) 

•=• (x® + a®)(x* — o®A® + a®)(x-l-<i)(x® - flT+a*)(A - «)' 
(x*+ax+a®). 

2« 2«3 


8 
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100ar= - 4r+130= 100i*+ 60a; - 02 

00 r+4r»=» 130+62, 64xs=192, /. ^* = 3 

, 585a;-. 075 1 50 39af- 78 

( 11 ) ‘65a; + 

Maltipl> both '!idc’=! by 18 

117a;+ 1755i;- 2925=1 104- 078a; f 156 
oi 292’)r— 2925=* 156 - 078a;+1404 
or 2925a; + 078 j;+ 2925 + *150+1 404 

1 85^5 

or 3705x= 18525, *. a:=-|°-j=5 

a:— S x+p x-p- 1 y+12 

, , “2 Tl “ S 4' 
y+7 j y-5 , 5'p+ 1 ) 

3 10 ” 7 ' 

FroTn(l), 28x— 56— 4x— 4y=7x— 7^-7-14w— 16S, 
17T:+17jf«= — 119, or x + — 7 . , l3; 

Trom (2), 70x + 490 + 2iy - 105 - 210 - 210r- 150^; - 1 50 
280x.r 171y = - 325 ..... .. (4) 

anti 280® + 2S0y = - 1 960, from (3) 

Uy subtr - 109y w 1635 y =« — 15 anti a-t-8, from t3) 

12 I-iOt nice (m mik^) from P nlieie A ’iieets B, 

then 31-»=dutance from Q 
Bj tht gucation, 

'a^^lA .3J-X » 

7+3 + 7— 2®=4a; or 6a;*=17 
. . »= V ” 2,'; uulcR fi-om P 

1882.-AFTERN00N 


1 Boclirl, B I Prop 0 

(o) V 4AOB=24COB, (IIjp) 
add to each 2 ^DOB. 
/1AOB+2Z.DOB 

=2^COB+2/ DOB (Ax. 2) 
or ^AOD+ 4 DOB=a 24 COD 

2 Euclid, B I. Prop* 27. , 
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(6) EB=BC (Hto) 

BEO=BCE (I o) 
but £BCE=A CE (Hyp ) 

/BEO= 4 ACe (Ax I) 

Hence BE II AC (I 27) 

.•.EBA=s>4BAC (I 29). 

Similarly BD D AO 

£DBC=^BCA (I 2 9) 

Hence /EBA + ^DBCs= 

2LBAC+BCA 
Add to each j^ABO 
/. 2LEBA+^DBC+Z.ABC 
=^BAC+/lBCA+ZABO»2rt 4s (I 32). 
EBD IB a str line (1. 14). 



-3 Euclid, B H Prop 9 

(c) See Question 5 of 1881, 

(d) Divide AB at any other point D. 

<2 9) Then •.* AD9+DB»=2A0*+20D* A O 6 B 

ADa+ DB*>2AO» by 20D» 

>AO*+AO* (» e ) AO®+BO» (V AOsBO) 

Hence AO’-fBO® is the least. 


-4. Euclid B in Prop 20 

(e) Find O the centre 
and join AO, BO, CO, DO, AD 
,*. 4AOCs=2 4ADO and 4 BODs24BAD 
(III 20) 

4AOC+4BOD=s24ADC+2 4BAD 
(Ax 2) 

but 4AD0+4BAD=4AEC (L 32) 
4AOC+4BOO=2 4AEC 



-o. Euclid B. ni Prop 36 

(/) Prod BO to meet the circnm in E. 
AC AD=aAC®+AC CD (H 3) 
=AO»+OC®+EC OB (m 35) 
=AO*+OB* (H. 5) =208®. 


A 



"6 Euclid B. IV Prop 2. 

■49) There is some ambiguity in the wording of the question* 
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Divide 2H8A--i of (T^-SJ) b\ 11 +- 


Oil 


2 Divide the square root of 122 257249 by *36956, and multiply 
the quotient b\ the squat c root of OOOG25 

3 What dcoimal of a square yard is 9 square inches ? Add^ 

together 1032 of 5 64. of Rs 1*25 and *08 of Haifa rupee- 

Wliat is the t alno of £10 5416 ? 

4. Find by “ Practice" the value of C tons 3 owt 211b3 14oz at 
£3 lOr per ton 

5 If it costa I?s 200 to build a wall 6 ft high by 1 ft 3 in 
broad bv lOG ft. S iii lon^, what will bo the coats of building a wall 
3ibj lift by 115 ft. 

6 When will the interest amount to the principal at 3^ per 
<H5nt per annum ? What will the interest on Its 150 at one anna per 
rupee per month amount to in 6 j cars? and howmneh is that rate 
per cent per annum ? 

7, Di\ ido (o — 5)*c® + (n — 6)c* - (c* — l-)b- + (c - a )6* 

(cr — 6)c*— (c— o)6=. 

8. Find the Greatest Common Pleasure of 

x[Cz* — 8y’ j — p(3r* — 4p-; and 2xy (2p -x)+ 4r* - 2y® 

« « , , 2 I 3x . ax 


Simplify 


a—x a^—x-a*+x^‘ 


10. Find the salue of ^ 5 — uhen »= ^^^andye^^ 

jr-** + y «+6 ^ a-( 


11 Soho the equation — 


(o) ** +y*«=ifl*'l 
ary-t*/ 


**-2J 




2*5-3 

ea 

8 

1 

0005 " 


r-5i 

3 


<d) 3y+*-2=0 
3*-4y-r + 15 
2r+7s-7 


0 



158 ENTRANCE EXAMINATION MANUAL 

12 Eeverse tlie digits of a nimibpi and it will'beoome five- 
sixths of -what it was before also the difierenoe between the two 
igits IB one Find the number Also find that numbei of three 
dipitB uhioh IS the same ivhen leversed, the the sum of whose digits- 
is 16 and the difference 2 

f883.-AFTERN00N. 

/Mn A Macdonell 
Exammers — -IMr E Carter 

IBabo Gauri Banker Df 

1 If two triangles ha^c two side-, of the one equal to two sides 
of the other each to each, .ind have likewise the angles contained by 
these sides equal to one another, they shall likcMuse hai e their liases 
or third sides, equal , and the two triangles shall be equal and their 
other angles shall be equal each to each, namely those to which the 
equal sides are opposite. 

2 To desoiibe a parallelogram that shall be equal to a given 
triangle, and ha\e one of its angles equal to .1 given lectilincal angle 

3 ABC IS a triangle The line biseobing the ingle B meets 
the line bisecting the angle C m the point G and the line bisecting 
tlie external .an^e at A iii the point D Prove that the angle ADG 
is equal to the angle AOG 

4 In eveiy triangle, the square on the side subtinding an acute 
angle is less than the squares on the sides containing that .angle by 
twice the icctanglc contained by either of these sidea, and the straiglit 
line intercepted between the perpendicular let fall upon it from the 
opposite angle and the aoute angle 

5 If two straight lines out one .anothor within ,i enole, the 
rectangle contained hy the segments of one of them shall be equal to 
the lectangle contained by the segments of the other 

6 Through one extremity of the oommou choi’d of two inter- 
secting circles two straight lines are drawn teiminatcd by these 
■oiroles Piove that the lines joining the extremity of the common 
chord and the two teiminal points of the tuo straight lines on each 
circle togethei with the lines joining these terminal points form two 
equiangular triangles 

7, In a given ciiole to inscribe a tiiangle equiangular to a given 
triangle. 

SOLUTIONS. 

1883.-MORNING. 

1 2 i+ 8 i«f-i of {7i-3J)-2J+8r\wJ of 4H2H8A— i of 

IO2V. 
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r*59 


and lu- 


ll + 


1 -- 


1 — 


l-l-oV 1 + 


8A 


ir 


11 

89 


= 11 - 1 - 


1 — 

-I?" 

■11 + ^ 

Ton 


11 -t- 




11 4.12? Ill 
11 “ 11 


the quotient — “ Vt’ ^ iVi “ ^ 

V^122 257249 = 11 057 , and 36856 = J JggJ 
*. the quotient=-Vo'oV-»‘?i8S? = '30 
and 30x •«/•( 000625) =■ 30 x 025= 75 


-3. 9 6q in. = TS^X 58 q jd I 
and 1 sq yd.= lsq }d J 

decimal reqd = 00694 

1 144 

1032of Rb S=Rs 316 

64 of 1 25 Es =E=! 8 (, 

and 08 of half a rupee R& 04 

*. sum^Rs 516+Rs 8-hEe 04=Es 6 

£ 10 5416 = 10 + — g®g=|^£=£l0-HJ2£=£10 lOr. IQd. 


4 


2 cwt 


= of 1 ton’ 


1 cwt. =4 of 2 owt. 
14 ibs = ^ of 1 owt 
7 fi)B =1 of 14 lbs. 
14 oz = j of 7 lbs. 


£ s d 
3 10 0 
6 


21 0 0= value of 6 tons. 

7 0 = value of 2 owt 
3 6= value of 1 cwt. 
51 = value of 14 &s. 
2| = value of 7 lbs. 
§2 “ value of 14oz. 


£21 11 2J2 = value of 6 tons. 3 cwt. 

21 lbs 14 oz. 


(6 X 1;!^ X 166§) cob ft (3i x 1^ x 115) cub. ft . Es 200 . x Es. 


Es. 


200 x 7 x 3x115 x 4 x3 


2x2x6x5x500 
s=Es. 96 9as 7Jp 


.Es 


a a 
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6 Let £ 100 le the principal 

£3| £100 1 year reqd no of years 

1x100x2 200 

reqd no of years = ^ =28f 

The interest is one anna per rupee per month, 12 annas is the* 
int. per rupee every twelve month or one year, or | Rs is the int. 
per rupee. 

the rate per cent, per annum is | of 100 or 75 
_ i . 150x75x5,.,_ o__ 


the int. reqd 


'Bs. 562 8as 


7. Divide = (a - 5)c®(a - B + o) - (c - a)b*le + a — 5) 

=(a - B + c){(a - B)c® - (c - a)B®}, 

*. quotient = a — B+c 

8. 1st quautitya (2»— y)(3»* - 4y®) 

2nd qnantity*»4a?®— 2a!®j/+4a!j/®— 2_y* 

2y*(a« - y)« (2a;- y)(2a;®+ 2y*) 

G C M=2a;-y 

9 Emotvon=. , 

a®-*® a* + ar» 

a aa; ^ a(a®-aa;+a ;® )4‘aa;(a-a;) 
*’a®-a;*^ o* + a;*°° (o— a;j(a*+a?»> 

g® 

“(o-a;)(a*+a;®) 

10 (g°-y*)+g ix+ff)(x-v)+x 

• -(a;8_yS^ + y” + 

( a—b a4-5 \ /a—b a+B\ a— 5 
a+b"^ a— 6/ \a+b g-6/'*'e + 6 
a-5 a + B \ / o-b a + B\ a + B 

a+i a—bJ\a + 6 a-h) ^ a—b 
a — b 8BB(a® + B®) a*— 90a*B— 6aB®— B* 

a + B" (g»-6®i» (g®-rB»> ' 

o+B 8aB(a* + B®) a*+ 10a*B + 6fl6* — 6* 

o-B'*' (o*-B®,»“ (a*-B»;s 

^ a* - 10a*B - 6flrB® - B* 

"'a*+ 10a®B+6aB»-B* 

11. (a) **+^»o® and a;y=«B®. .• 2ay=2B* /. 

•*. a;* + j;® + 2a;j; «= a® + 2B®, or a; « y (a® + 2B®) (1 ) 

and a!®+ j/®-2a;ff=o®- 26®, or, x-y^ y(a®-2B=) (2> 


MATHEMATICS 
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Adaing (1) nnd (2) 2r= V(a«+25*)+ V(o»-2&») 
»-;{-/{o* + 26*)+>/-(a*-26*)l. 

Sa1)tracting (2 from (1) 2y (a* + 26*) — V (o* — 26*) 

j/-i;^(a* + 26*)- V(a>-26*)}. 
ar-2i ar-3i 2ar*-3 ar— 6J^ 

( 6 ) —i 5 - “ — s 3 — 

^ 5_ a: _7 f! 3 a? U 
4 “ 8 5'‘'10" 4 “ 8“ a*** 6 

ar a; 5 7 3 . 11 2ar 83 

°’^'3“6” §“ lO*" 8 *^T"i 5"60 
8a;=83 a;«i^’/-«10g. 

. a:_ 1 X 1 - 

-5 •05'*’ 005“ *0005“ 

5- i+ ® ■ _L 

i d*o ^oxs Tone 

or 2ar+200ar=2000 + 20 or 202 j;- 2020 ar-10 

(rf) r+Sy— 2—0. ... (1), 3z— 4j^=a5+15..,.. (2) 

2a;4-7s»7 (8) 

Multiply (1) by 4 and (2) b\ 3, then 
4s4’12ya»8 1 B> addition 

93~12y-3x»»45 / a;+9*»»53 ... .(4) 

Multiply (4) b> 2 and eubtraot (3) 
lls«=99 /. r-9 

From (3) 2 x= 7 — 7 jn - 53 ^ - 28 

From (1) 8i^e»2-x»30, y«10 

« 

12. Let xi>the digit in the ten’s place 
and ^cathc digit in the unit’s place. 

Then lOx+y is the number 
By the question, 

10i^+x=5 (lOx+y) .... (li, ar-y-l (2), 

From (1) 60y+6x=60x+5y, or 55y<a44x 

Substitute X in (2), then 

-^-^=1, or I -3, y=4, and »-5. 

.% the number is 54 

£.E.M . — Y 11 



%62 
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(i) Let X, y and 2 be the three digits in the hnndred’s, ten’s and. 
nnii^s place respectively 
Then the no is 100«+10y+i^ 

Since by the question, 

100a?+10y+«**100a+10y ha?, .*. 

Also 2» +y ■ 16 and x—y— 2...>.<(2) 

Adding (1) and (2), 33?— 18 3r««6 

and y=«*— 2—4 

Henoe the number- 646 


1883.-AFTERNOON. 


1 Euclid I. Prop. 4 

2 Euclid I. Prop. 42 


3 Produce BA to E 

V ^EAC=/.ABO+^ACB (I .32) 
/.EAD=^ABD+<^ACG (Ax. 7). 
But ^EAD=.^.ABD+^ADB (1. 32) 
^.ABD+^.ACG«4ABD + Z.ADB 
<Ax 1) 

I .. Hence 4 ^ACG=^ADB. (Ax. 3) 



4 Euclid n. Prop 13 

5. Euclid III. Prop. 35 

6 Let the two 0s cut 
each other in A and B, and 
join AB 

Through B draw any two 
lines CBD, EBF, meeting the 
circumference of each in the 
points C, E, and D, F. 

Join AC, AE,AD and AF, 

Then AACO is equiangu* 
lar to AAEF 

V aacb=aaeb 
and AADB=AAFB 



renT ACAD=AEAF (I. 32) 


Hence AACD is equiangular to AEF. 


7. Euclid IV, Prop. 2, 
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1885.-iaOIlNIKG. 


„ ^ , f Rev Father E H Youkak, s j. 

■^’'C”"”«">“\Babo Bins Bihari Gupta. 

1. Of wliat number is 2|- tbe §th part ? 

' li 24^ - 1** 8i 

By what fraction must r- 7 - of 5+ f . be divided in order 

Xtt 4+J-6 ‘S 

"do give a quotient's’ 


2. Simplify 


12 of r 0104 - 0021+ 36 X 002 

12X-12 


; and express your 


result as a fraction of 6 

Reduce § of 16s 4W. to the decimal of £1 9s. lO^rf 

2 ’* 

3 What circulating decimal multiplied by ~ will give 2 foi a 
product ? 

(ai If *428571 of a baiTcl of beer be worth 72 of £2 10s. what ts 
^he value of G2o of the remainder 7 

4. Find the price of lODis. 11 ors 16 dwta. 16 grs. of gold at 
£3 17s 104rf. per or 

(a) Estiaot the square loot of 9^ and to 4 places 

5 If 27 men oan perform a piece of work in 15 days, how many 
men must be added to the number that the work may be finished in 
three-fifths of the time ’ 

I buy a horse for £40 and sell it for £45 at a credit of 8 months. 
TtVliat do I gain per cent , reckoning money worth 6 per cent per 
annum 7 

6 Which 18 the better investment, b.ink stock paying 10 per 
“CCnt at 319 or 3 pci rent, consols at 96 ’ 

What will be the cost of £1,500 3 per cent oonsols at 89^, 
brokerage being ^ per cent ’ What rate of interest will such invest- 
ment obtain 7 

7 Find the oo-cfiicicnt of x* in the product of 

— ax* +lx* — cx+d and +pr+g' 

, Divide into 2 parts, difiering by 

8 Resolve into them simplest possible factors 

, x*—a*, x*+a"x*+a*j 

and find the Least Common Multiple of 
JC*-1,**+1, (x-l)l (a;+l)2, ^8-l,*»+l. 
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9 Find the i alue of 

jgS" _ l_ 1 

af“ + l »*■-! »”+! 

('•) fe) ’+ (jfr)’’ V (IH) • 

10 Solve the following eqnaliona — 


( 1 ) 


a?-oa? 

-J X 


•Jx 

X ' 


. ^ ax-1 , . -/{ax)-l 

“■> — a~- 


(n) 11 +»)*+(! -»/-(Si^ 


y m n 
{v>) -““i 

11 Find to 4 terms the aqnare root of l-ir-a?* 

12 Two sums of money are together equal to £54 12s and 
there are as many pounds in the one as shillings m the other. What 
are the sums? 

A hoy buys a certain number of oranges at 3 for 2d , and one* 
third of that numbei at 2 for Id , at what price must he sell them to 

f et 20 per oent profit 7 If his profit be 5s 4id , find the number 
ought. 

1885.-AFTERN00N 

I Bast; Saradaranjan Bat 
JExamzners , — .| „ Goubi Saakab De 

( ,, Pbassanakumar Sarbadeiicabi. 

1 (o) Define a plane, a mffht azigle, pazaUel straight lines, a 

rhombus, a gnomon, and a segment of a ciide, 

(5) If at a point in a straight line, two other straight lines on 
the opposite sides of it, make the adjacent angles together equal to 
two right angles, then these two straight lines shall he in one and the 
name straight Ime 

2 {a) In one right-angled triangle, the square whioh is des- 

nnhed on the side subtending the nght angle, is equal to the squares 
described upon the sides which contain the right angle 

(i) Divide a given straight line into two parts, such that the 
difference between the squares described upon the two parts may be 
equal to tlie square on a given straight line 

3 In obtuse-angled triangles if a perpendicular he drawn from 
either of the acute-angles upon the opposite side produced, ths- 
square on the side subtending the obtuse angle is greater than 
the squaie on the sides oontammg the obtuse angle, by twice the- 
rectangle contained by the side upon which, when pro-dnced, 
iihe perpendicular falls, and the straight line intercepted with- 
out the triangle, between the perpenoidular and the obtuse angle- 
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9 a!®-19a; + 30l »* ♦ 3aj* - 9.e+ 51 1 

-19j;*30V 

, 3x^+l0v-25 

3j:2+10aj-2o) 3i,s_57a; +90 / ^-10 
y 3*® + lOaj* 25a: V 
-10j;2-32a:+90 

3_ 

' —30a:*— 96 a:+270 

‘ -30a;*-]00a:+250 

4 1 4a: t- 2 0 
"t + 5 

a: + 5l 3a:*+10r-25l 3a,-5 

y 3a;* + 1 5a; V 

-5x-25 

x+5 IS tlie G C IT - 5a: - 25 

10 (i) 01 ia,-^-J,a;+ 2 ^ 2 ’^ 

, . a(x-b)~h(x-a) a~b x(a-b) a 

(ii) or - zi)- = 5Z c’ • • (a: - u){x -b)° x 

Dividuiff by a— 6, .ind aimphfying, "we got 
a:(a;-c)=«ia;~M).»“ ^)) 0 * a:®— ca;=a.*-(a + 5)i; + u6 

. a:{a+A-c)oa5, .. v- — ^ — 

' ’ a~- b - 0 


DECEMBER, 1859.- AFTERNOON. 

1. Euclid I lb. 


2 If possible, fiom A draw three lines 
AB, AC and AO equal to one another. 

V AB=.AC . . ,iABC=4ACB 
andvAB=AD •.ABC=4ADB 
. . ^ACB=s^ADB, which is impossible 

(1 lb) 

3. Euclid 1 34 

4 Let ABCD bo a d and AC and BO 



its diagonals intersecting in E 

diagonal of a o bisect one anotliei 
. . AE=aEC and BE^^EO 


.*. A AED=ADEC and A AED=A EBC 
-and A AEB^aAED 

The four triangles are eqnal 


5 Euclid n 12. 
6. Enclid III. 20 


A 


B 
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4. (a) In a circle, the angle in a semicircle is a right angle ; bnh 
'iihe angle m a segment greatei than a semioirole is less than a right 
wrangle ; and the angle in a segment less than a semicircle is greater 
than a light angle 

(6) AB is a diameter of a circle, and AC a tangent at A equal 
in len^h to AB, OB is joined cutting the circle in D ; piove that 
CB is bisected' in D, and AD equal to half of CB. 

0 . (a) Describe a circle touching three given straight lines lying 
in one plane, no Wo of vrhich aie parallel. Show that /our sucA 
circles can be described. 

(5) ABC IS an acute-angled triangle perpendiculars AD, BB,. 
CF, are drawn from the angular points A, B, C, upon the oposite 
sides I espectively, intersecting in O * prove that O is the centre of 
the circle insoribed in the triangle DBF, and A, B, C are the oentrea 
-of circles described to the same triangle. 

6 Inscribe a regular hexagon m. a given circle 

SOLUTIONS 


1885.-MORNING. 


1. Number 
(a) Here, 




i+ V- 






15-11 

10 . 6 a 10 4 n 

" is"*" 5+22” 39“ Id'*' o’* 25 
12 


39 


10 8 41 8 U 312- 275 3 7 

“ is"*" 25''39“25“ 39* 25x39 “J5x39 
37 37 

Fraction required - gg x | 

. *12 X *0084+ ’SO X 002 12C0084+3x'002) 

:i2iri2 i2^n2 

0084+ 006 0144 

“ *12 “ 12 " 

and fraction required— |. 

K ^ 1Q1 

(a) Here « of 16s. 4Jrf.=.5 of 196|rf.»§x5fl’<f.- — g— <f. 



366 
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and £1 lO^d =»358|rf— 

. - 5x131 4 

,*, Decimal reqd. ■»- — — x 


1310 


30472. 


6 ” 1433 4299 

3. Dere,^^ ^ 

Decimal reqd.s=2— jg=2x4| = f3 = 3461538 
(o) Heie, 42857i-^a|gj.j„5, 
therefore *625 of the remainder of (I-?) of 
Since 9 of a barrel costs ( 72 of £2} or £g) 

I of barrel costs ^ of £§ or £| 

of a barrel costs of 4 of £5 of £i\ 

Tp4 of a barrel costs £ ^p£§-£l 10s. 


10 dwts =»A of 1 oz 
5 dwts of 10 dwts 
1 dwt =>1 of 5 dwts. 
ISgrs =»^of 1 dwts 
4gis of 12 dwts 


£. 

s. 

d. 



3 

17 

lOi = 

■ price of 

1 oz 



11 


42 

16 

74 = 

■price of 

11 02. 

46 

14 

6 = 

■price of 

12 02 or 



10 


467 

5 

0 = 

price of 

10 tbs 

42 

16 

74 =pnoe of 

11 ozs. 

1 

18 

lli - 

' price of 

10 dwts. 



'5i = 

■ price of 

5 dwts 


3 

102S= 

price of 

1 dwt. 


1 


price of 

12 grs 



Uf8’ 

=.piice oi 

! dges 

^513 

6' 

6icf. 

=prioe of 10 fijs ^ 


(«) V(9|)=,/-ia^). 


-/(dO) 6 2449 


2 


11 OZa^ 
16 dwts. 16 grs. 

= 31225 


V(i^B)=(l)"T 


14142 


5 


& t of 15 daysaS x 3 days<s9 days 

Now, 9 15 . 27 men no of men, 

. . 27x15 

*. no of men<« — - — =»45, 

„ , - ‘9 

JSenoe additional no. of men =>45 - 27= 18 
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(a) Here, amount of £100 for 8 months at 6 per oent. 
-£(100+:fex6j-£l04 
£104 . £45 £100 present worth of £45, 

present worth °» ”* ^ 

.*. gain=»£(i^}^-40)=*5r 
£40 £100 * * gam per oent. 

gam per cent. 

€. In the first case, interest per £ a £!^]. 

In the second oase. 

w 10 3 aeO 957 
■Now, -As, ^6 =• 319 X 96* 319 x 96 

But 960 > 957, 

.*. The first is the better investment 
(a) £100 • £1500 (89J+i)£ • coat 

coat=.£?:^j^?=.£2%8-^£=1342 10a 

t 

£89^ £100 £3 rate of interest 

Bate of intexe3t<=*£^^^g— ®£f?2»£3iV& per oent. 

7. aa;*+6»®— oaj+of 

a*-hp»+j 

The terms involving atf^^bss*— op+ 2) 
Co-efficient reqd.=6—op-t- 2. 

(a) The greater part (i»+lu)“’3®i® 

The lesser part 1 J) =• 

8. »®-a®=a;*-a®®+aa;’ -o*af-4-o®a?— a® 

- a) •faa(a? - a) + a*(a? — o) 

= (»— a)ta!*+aa;-f a®). 

I 

*®- (a-h-)»+l=a;®-aa;— — +1, 

\ cj/ a 

»a;(»-o)— i-(»-a) 





z68 


entrance; examination manual. 


»*+ a*»® +a* s» (»• + 0 *)* - 

»(«• +a^+ax){x'* +tt® — ax). 

(a) **+1, (»-!>*, »*+! 

aj+1 x+1, »*+l, »-!, (af+lt*, »*+»+!, a?®+l 

1, a;®+l, as— 1, »+l, a®— a?+l 

L 0 M =(»-l)(«+l)(a®+lXa-l)(a+l) 

(a* + aj + 1)(«® - a + 1) 

=(a»-l)(aa+l)(as- l)'aS 4 -l) 

=»(a*-l)(a*- 1)™®*®— a®-a;*+l 

9 (1) An3-^^-*^^-»*»+a»+l-(»»-l)-a;**+2. 


(ji) Eraction 




Now, aS+1-^^+1 


2 « 
n + 1 


2a»(ai® + l> 


and a*-l=i 



2 

n+1 


«*. Ana. as 2 


\n+l/ 


» + l * 


4n(n-l)_ («+!)• 
(»4-l)» 4 


4 

(»+l)* 

iw(n-l). 


10. a) Hence 


X ’ 1 “ 


•/X 


1 — a 

(n) Since aa-la{V'(aa}-|.lH>/'(aa;)-l}, 

■/(oa)-l-4+ g — ^or— i-g =4. 

■/(aa)-l«8, .*. V(a»)»9. 

.*. ax">81, asi?l 
a 

(iii) Onbing, 2+3a-8‘)*{(l + «)^+(l-«)^}r.2. 

3(1— a*)^2^«iO, by sabsfcitution. 

(l-a®)^=0, cubing, 1— a*aO. 

«-l. 
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<iv) Prom (1) my-nas^ayv. 


( 2 ) y' 


px 


Hence by substitution, -nx =• ax — , 

? ? 

or mpx—7i2x*=‘apx'‘, or mp~-nq=apx 

mp—nq 


X 


ap 


And «=sCa*»'^ X 
? ? 


11 


ap 
5aj* 


mp - 7iq 
aj 


, „ 1 , a; Saj» 5a.s 

1-x-x-J l-g- " 8 ^ 16 



a-a?* 



- 5ai“ \ 5*’ 

5** 5a;* 25t:* 

’’T* ~8^~U 


1 2&* 

4 16 “ 8 ” 64 

5»* 5a;* 25*5 25»* 

“s'** 16'"*’ 64 ■*’256 


12 Let asno of pounds in one sum, 

then 54}— c«no of pounds m the other 
By the question, 
a— 20 (54}-»), 

/, X m 1092 - 20», 21a ■■ 1092, 

/. »=£52. 

Hence the sums are £52 and £2 12«. 

•(a) Let a « no of oranges bought at first, 
and 2/Mselling price of an orange in d, 

4^ 

then a+}a or -^awhole'no. of oranges bought. 
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^70 

- /2a: » \ j 5aSj 

Co3t of oranges** I ■^+ q)“‘ 

S7 the question, 

(1+|)(®®) » y xj, or 

Hence he must sell 4 oranges for 3(f> 

Agam, selling pries of oxanges** xf W =fxd. 

By the question, 

a;-.^=64, '-e— 6^ af-384. 

At*l! 

Hence no* of oiaugea 'boughts>g ^«3 x 384^512 




188S.-AFTERN00N. 


1 (a) A plane is that which has length, breadth but no thickness. 

See Euclid, Defs, 10, 35, 32 , 11 Defs 2, 1 , Def. 19. 

(h) Euclid, Book 1. Prop 14. 


2. (a) Euclid Book 1 Prop 47. 

(6) Let AB be the given straight line 
From B draw BCJ.AB, and make BC» 
the sflle of the given square 

Join AC, and at C in AC make the / ACD 
=/.CAD, 

and let CD cut AB at D 
Then D is the reqd. point of section such 
that AD*— DB®=the square on tbu given straight 
line BC 

/. AACD=4CAD (Cons ) .% AD=CD (1. 6) 

Again, *.• ADBC=*a ro ^ (Cons ) 

/. CD*=iDBa+BC»Cl 47) Henco CDa-DBa=»BC*. 
But AD=sCD 

(Ax 1) /. ADa-DBa=BCa 

*=ithe given square. 

3 Euclid, Book 11 Prop 12 ' 



4 (a) Euclid, Book 111 Prop 31. 

(6) ^ADB=a rt ^ (I 32) ^ 

4DAB+^DBA=art/l (HJ 31) 
But ABACsaa rt 4. (Ill lb. Cor ) 
4DAB+4DBA=4BAC. 

Take away the com ^DAB 
4DBA=4DAC (Ax 3) 

But 4 DBAS 4 ACD, 
for AB=*AC (SyP ) 

•*. 4ACD=4DAC (Ax. 1) 
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CD=AD (I 6) 

(3. 16, Cor.) Again, V ^BAC=a rb ^=3/,ABC-i-ACB (I 32)> 
(proved) and ^DACsa^ACD 
^DAB=.^ABC (Ax. 3) 

AD=DB (I 6) 

(Ax. 1) Hence CD=iAD=iDB 

Wherefore CB is bisected at D, and ADa^CB 


5. (a) Let the three given, str lines, 
no two of which are parallel, form by their 
intersections the triangle ABC. 

Sisect the ^s at B and C by BO and 
GO meeting a O. 

(Euc IV 4) Then O is the centre of 
the circle touching the three given str 
Imes 

Again, if BO and CO be produced to 
meet the line bisecting the exterior angle 
at A to Oj and Oj, 

then O 2 and Os are the centres of two 
of the circles 

Also, OsB and OsC be joined and produced to meet at O^, them 
Ox is the centre of another circle 

Hence O, O,, O 2 and Os are the centres of the four circles 

See Hall and Steven’s Euclid HI Book Pedal triangle 

(6) 4BEC=3a rb £B¥G (Hyp ) 

a 0 will go round the hg. BFEC (HI. 21) p 

/. 4FEB=»FCB (III 21) 

Again, V ^CEOsaa rt^=a^CDO (Hyp ) 
a (3 will go round the;>fig OOEC (III. 22) 

^DEO=4DOC (III 21) 

Hence ^FEB = ^DEO or OE bisects the ^FED (Ax 1) 

In the same manner, it can bo shewn that DO and FO severally 
bisect the ^s EDE and DFE ' ' 

Wherefore O is the centre of the circle inscribed in the A^EF 
(Euc IV 4) 

Again, produce FE to any point P 

(Ax 11) ABEC=artZ.=^BEA 

(pro\ed) and / BED=i^BEF 

(Ax 3) ^DEC=FEA=/1PEC(I 15) 

Hence EC bisects the ext ^ at E. 

Wherefore C is the centre of one of the escribed circles of the- 

ADEF. 

Similarly, A and B arc the centres of two other of the escribed circles^ 
of the ADEF. , 



6 Euclid, Book IV 15 
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1 Divide 


Head Examiner, 

il-lf 

3 125 


-Rev J. P Ashton, m a 


fcU^byi- 


iV~tV 


■1*3 




2 Simplify Yie 


24 _ 22 187*5 
126 15 342* 


3 Reduce £1 11s. lOJt/ to the fraction of £7 18« 6§d. 

What fraction of jSIO moat he added to ^16 iOs. 3a. to make 
it £20? 


4 What decimal of 9 maunds 20 seers is § of 7 maunds 5 seers ? 

Reduce 5^ square yards to bhe deoimal of an acie 

5 Pmd the value, by Practice of 2 tons 15 owt 351bs. at £13 
€s 8d per ton 

6 What sum of money at 4 pei cent, simple interest will secure 
the ame income as Rs. 25475 at 4^ pei cent. ^ 

7 If a rupee is equivalent to la , what is the price of a 
soverei^ in rupees ^ If, after buying 250 sovereigns at this price, I 
sell them again when the rupee is equivalent to Is . how much 
shall I gain or lose by the transaction 7 


I 1 


O Q 11 ! »»-« m-s , 

8 Simplify "» M ■ " ' and 


(m— Mj* (m-s)* 



*9 Hnd the Least Common Multiple of 

9iB*-28»®+3,27*‘-12a;*+l,27«* + 6a'®-l, and «*-e»*+a 

10 Extract the squaie root of 

(a*+6*)* b 

a*+6*-2o»6» a+5*a-6 

11. Solve the following equations * — 

/_, a-x* h-x e-x 6-»2 


(c) x-y-‘Z’i* — \5, 

y+«+&=40 ■ 

4z— 5*««6y«= --150 , a—x 
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12 A liankrupt paid only 17 j. 6d in the pound to his creditors, > 
and then gave foui -fifth of what he still owed to the lawyers Thia 
left him £20 for his current expenses What was the amount of his- 
dehtl 

13 At what time are the hands of a watch together between 5 
and 6 o’clock 7 


1886.-AFrERN00N. 

Ifead JSkaminer, —JRev J P. Ashtox, 3I.a. 

1. Define circle, aciite-aiujhd triangle, choid, sector and 

jplane gui face. 

% If a quadrilateral has two opposite sides equal and parallel,, 
it is a parallelogram 

3 The square described on the difierence of two straight lines 
together with twice the lecbingle contained by the lines is equal to 
the sum of the squares described on them. 

4. fa) If two cades touch internally the centre of the interior- 
oiicle lies in that radius of the exterior circle which passes through 
the poiot of contact. 

(dl Also, show that any chord of the exterior 011 ole drawn from 
the ]Mint of contract is bisected by the mtrrior circle, if that circle- 
passes through the centre of the exterior circle. 

5 'When the aid of an isosceles triangle such that each of the- 
angles at its base is seven times the angle at the vertex to inscribe a 
Tegular quindcoagon in a given circle Give the geometrical proof 

3 If the middle points of three sidea of a triangle be ]oined to- 
the opposite angles by three straight lines, prove that the sum of 
those tliree lines is less than the sum of the thiee sides 

7. What IS the angle in a quadrant of a circle, and why 7 

8 Two equal circles intersect in A. and B Let GD and BP 
be chords of the circles each equal to the chord AB and so placed 
on opposite sides of AB that all the three chorda meet m H Them 
-ATT bisects the angle CHB. 

SOLUTIONS 


3 


1886.-MOBN1NG. 


6^ If 




10x55 

'21x27 


171 . 
170 - 


52 X 171 


105 X 85 
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^ j 10x56 105x85 26x55v85 

Dmden(l=2ix*27 52 x 171 “ 27 x 26 x 171 

f"**! _ Owir— 

7x13 


„ iVx V 


.*. Divisor 


9x11 


9x19 

17x10 


9x11^, 17x10 11x17x10 

7x13^ 9X19“ 7x13x19 
x65 x 85 7x13x19 875 


Hence, Ans.=2Y ^ 26 x 171 '' 11 x 17 x 10 ' 972 

o T. 3125 /24-2 125 \ 

2 First Fiaotion»2-i^ (-90“ - ^qo) 

3125 22 1000 125x11 

“2160^90* 125“ 54x9 

^ ... 20 „ 10.^ 18760 125000 

Second fiact’on = -^ x 

125x11 9x171 209 

“ 54x9 ** 125000“ 6x1666“' 

3 £1 11« lOid »382||J and £7 18* 6irf =1902J 

. , 382^ 765^ 2 153 

fraotion reqd - jg^=. T M 

<o) Honce £20- £16 10s 3o? -£3 Os 9rf «i33S£ 

•. Fraction leqd =3jig-10="/o° 

4. ^ of 7 mds 5 srs =§x285 seers^lOO seers 
9 mds 20 srs ■> 380 seers 
*. Decimal reqd -JIS® 6 
(a) 67 sq yds x ^ sq yds 
1 acre<a4840 sq ids 

Deoimal reqd.=^i x = 001136 

£ s d 

■5 10 owts =»i of 1 ton 13 6 8=value of 1 ton, 


11 X 17x10 


First Fiaotion< 


m-2 J25\ 

\ 90“ 1000/ 


^25 ^ 

2160^ 90* 


Second fi act’d' 


20 10^ 
‘9*15’^ 


*. Ans 


125x11 9x171 

54x9 * 125000' 


03583 


fraotion reqd 


5 cwts of 10 cwts 
35 Its = of 5 cwts 


26 13 4 a value of 2 tons. 
6 13 4 a value of 10 cwts. 
3 6-8=>valae of 5 cwts. 
4 2 a value of 35 lbs. 


£36 17 6« value of 2 tons 14 cwts Solbs. 
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7 . Let the chorda AB and CD iater«ect in P at ct. to each other» 


Find E the centre. 

Join DE and prod it to meet the cir- 
cnmlcreuco in E 

Join FC AC and BC 
Then ^FCD is n rt. 4. (Ill 3I) 
FCU AB (I 2S) 

and hence ^FCA=a^CAB (I 26) 
the arc AF=the arc BC (III 29) 
Add to each of these e<iuil3 the area 
FCtDB, 



then the arcs ACTDB=areFCD, which is i of the whole circuin 
ference 


7. Undid III 32 

S Let the two Qs cut one another at A and B. 


'ihestr lines drawn from any point 111 
AB produced, to touch two 0s are equal 
to one another. 

Let E he any pmne 111 A 8 produced 
draw EC and E O tangents to the tw o 
0 s ABC and ABO, 

V CE»=AE EB and 
.ED 2 »AE EB (HI 361 

(Av- I) CE*=.ED* •. CE=ED 



1860 -HORNING. 




(Dp Mies VI, 

iMi.- Tnw'Avri_-> 


1 . If the iJtxe ol’ biiok-. dei.cuds npm their magnitude, and if 
100 bricks, cif wbioh the len5lh, bieadth and thickness are 16 , 8 and 
10 inches respectively, oo-,t 2 Ri. 9 as , what will be the price of 
9 , 21,600 bricks, vrliioli aio ouc-fouith. Icos m ovciy dimension 1 


2 Esplam the method of pointing lu extnoting the square root 
of whole numbers and deoimaU Find he -square loot of 57311096 
and also the sqmiru root of *5 to fom places of deoimaU 


Simplify + 5). 

71 111 oc 


4 A tea dealer hays a che&t of tea containing 2 mannds and 
16 seers at 4 Es. 2a3. per seer, and two chesb, moie each containing’ 
•3 mannds and 24 seen at Rs 410 u. per seer, at what rate per seer 
•onast he sell the whole in order to gain 576 Rupees J 
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• 6 . 


. , „ 254752^ ^ 1019x9 ' 

Annual income “Es — — ^oEb — g — 

/.sumreqd 28659f«IU 28659 6as. 


7. U 6|(f slSfi. and a8OT.Bi240<f 

. T» • « • 240 T, 240 X 4„ 

.*. Price of a sovereign =Ils, — ^Es 


tsBs 12f bBb 12 12as. 9§p. 

Value of 250 sov. at Es 12^ »Es. 250 x 12f 3200. 

Again^ the value of a sov at Is 6d pei inpee=!",*^Es wEs 
value of 250 sovereigns <=Es 260 x «» Es. 3333^-. 
gain=Es. (3333^-3200) =E9 133^ 

133 5as. 4p. 


V 


• 8 . 


Since 

Ans 



r ^ 

( ^ 

(m-?i)= (m— s)‘ ‘ 

(im-n) m-s/ 

\m-« m—sf 


1 1 (/n-n)(m-s) 

i"" 1 ^ 2in—n-8 2»i— «-s 

tn — n m-s (»i— s) 


(a) First fraction 



_®L 

a ;— 1 



Second fraction 


»*-®{aJ-l) + l »+l 
” »-l *®-r 

*2 1 
“®+l'*'® l+» 
g^+®C®+l)-l 2a;°4-g-l 

” ®+l » + l 

®+i 


Ans. 



1 

( 2 ®-ir 


®+l 

2®»-3®+r 


•9 9»* - 28®= + 3 « 9®* - 27** - ®= + 3 = 9®=(® * - 3) - ^«= - 3) 

=(®*-3)(9®=-l) 

27®* - 12®= + 1 « 27®* - 3®= - 9®* + 1 - 3®=(9»= - 1) - (9®= - 1) 
-(9**-l)(3®*-l) 

27«* + 6»=- 1 - 27®* + 9®= - 3®* - 1 

- 9®s(3®»+1)-(3a* + l)=(3®s + 1)(9®» - 1> 
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a* - 6«*+ 9= «*- 8af»- 3a* + 9 -aS(a* - 3)- 3(as - 3) 
=.(a*-3)(a*-3)=fa*-3)* 

L C M.-.{9a*-l)(3a*-l)(3a* + l)(a*-3)» 
(9a»-l)(9a*-l)(a*-3)* 

-- (a* +6*)*. 4ah 

10. The expreasion=^^y-py 2 +^j^ 

(a* + i®)* + 4o6(a® — 6® ) 

“ (a» - 6*)S 

(a® - S*)» +40*6® + 4a6(a» - 6») 

" (a*-6V 

{^fli_5S)+2o6}» 

“ (o®-6S,® 

, o*-6® + 2o6 

sq root= — — • 

11. (o) Multiplj'iog both sides by lex, we have 

ae - ex* — 6®a + 5a® = c*a— cx* — 5* + 6a® 
6*a+c®a=-5*+ac, ojra (6*+c®;«=>6®+oc 
6®+ae 
• * 6*+c® 

(6) Multiply both sides by 6 

*0066a + 001a- '125 - 100 - 20a - 087 
•0076a- 125 =99 913 - 20a 
20 0076a- 99 913 + 125 - 100 038 
100 038 ^ 

•** 20 0076“®' 

(e) Adding (1) and (2) 

2a ■*■8—25 . (4) 

Mnltiply (2) by 6, 6y4 6a+ 128= 240 

IVom (3) 4s— 5*- 6y— —150 


By addition, 
MpMply (5) by 2 
From (4) 


a+l6s=90, 
2a+ 328=180 
2a+8 = 25 


By snbtraotion, 3 I 2 =155 

.*. z— 5 

From (4) 2a-25- 8 = 20, *. a=10. 

From (1) y=a-z+15=10-5+16-20 


.( 5 > 



MATHEMATICS. 


177 


(rf; Multiply both sides b> {“") *. 

Taking the fourth root^^ — .*. ®>=irt. 
12. Let x« the amount of the debt in 
then the sum i>aid aT 7 a\ to ci editors 

V - -y] or j 6-^ 13 still left unpaid. 

SP CP 

The sum paid to lau^ers «• { x 
Therefore the sum still left-£^g- 


8 


the qucition, |^=20, #=£800 

13. Let#=no of minute dtriatons passed oscr bj the hour- 
hand after 5, 

then 12c«no of minutes passed over by minntc hand .after 5 

At 5 o’clock the hntuis are distant from each other 5x£or 
25 nuiiutes 

By the question, 

12#=*+25, llx-25 

«— if and 12r-~ min = -j^ nnn- niin past 5 


1886.-AFTERN00N. 

1 Bnelid, Book I Befs. S, 1.5, 29 , III. 10 , I 7. 

Any straight line cutting a circle and terminated by the circum- 
ference IS called a chord 

2 Kticltd, Book I Prop 33 

3 Euclid, Book II prop. 7 

4, (n) Euulid, Book III Prop II. 

(5) Ijet the tiro circles touch each 
other internally at the point A, u hereof the 
inner parses through the ccnlro O of the 
outer From A draw any chord ACD to the 
outer circle, entting the inner at C Then 
AD IS bieccicd at C Join CO 

V 4ACOs=n rt £ (III ,31) 

AD IS bisected at C (III. 3) 

E E M.— V 12. 
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5 Let ABC be the gi\ CD circle In the circle inscribe an isosceles 
^ABC having each of the angles at B and C seven times the angle A 
(IV 2) Divide each of the eqnal angles at B and C into seven equal 
angles, each = 3 ^ at A, and let the dividing lines meet the circumference 
at the several points D, E, F, &c Join AD, DE &c Then the fig so 
formed shall be the required quindecagon 

Because the fifteen angles BAG, ABD, DBE, &c , are equal to one 
another (Cons ) the fifteen arcs BC, AD, DE &c are equal (in 26) 
and the fifteen chords subtended by these arcs are equal (III 29). 
Hence the figure is equilateral And of such equal parts as the whole 
circumference contains fifteen, each angle of the quindecagon stands 
on an arc which is equal to thirteen of them Hence all the angles are 
equal, it is equiangular Wherefore, the figure is a regular quindecagon. 

6 Let ABC be any A< O'tid O, E, F, tbe middle points of the sides 
AB, BC, CA respectively Join AE, BF and 

CD Then AB + BO+CA>AE + BF+CD 
Produce AE to H, making EH=sAE and 
join CH 

V AE=EH and BE=CE (Cons) F 

also AAEB=ACEH (I 15) — 0 

AB=CH (1 4) 

Again (I, 20), v' 

AC+CH>AH 0 

.*. AC+AB>2AE. 

Similarly AB4-BC>2BF aA a 

andAC+BC>2CD Br 

.•.2(AB + BC+AC) 

>2(AE+BF+CD) (Ax 2) or AB + BC+AC>AE+BF+CD. 

7 Let BDC be a quadrant or a fourth part of 

a^'circle, and BAG an angle in it Complete ° 

the circle of which BDC is a quadrant. / J Np 

V the angles at A are 4 rt , angles / I \ 

and BDC is fourth part of the circumference ( A^" jC 

^BAC IS fourth part of 4 rt angles, » e. \ J 

1 rt angle. EV. ^ 

8 Let O and Q be the cen- 

tres of the 0s ABD and ABE “ 

respectively. Join OQ cutting 
AB in P 

Draw OR perpendicular to 
CD and QS to EP 

Join HO, HQ, OB, ‘BQ 
OA andAQ r\ 

V OB=QB and BA 
common, also OA=sAQ U^Typ.) 

^OBA=£QBA I 8) J 

Again, *.* OBssQB (^yp.)and BP common, 
also /10BP=QBP, (proved) 
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OP=PQ and the at P are rt. (I 4) 

^gain, •. OP=PQ (proved) nndPH common 

/lOPH = 4QPH, (Ax 11).. 4PHO=/PHQ(I 4). 

Now. V OR*+RHa=OH^=OP"+PH* (I 47) 

i)ut OR=OP (III 14) •. RH=PH 

Hence ^RHO=/lPHO (1 8) or /lRHP=r2 ^PHO. 

Similarly 4PHS=2^PHQ 

but ^PHO=^PHQ (proved) 

i^RHPss^PHS (Ax 6) or AH bisects the ^GHE. 


1887.-MORNING. 

Head Examimr — Babu Goubi Sajikar Be, m.a 

1 Simplify 

(1) (45-li)x(3J-2M13WJ) of 
1 83 +2 0416 + 3 - 3J 

^ ’ 10025+ 0625- ItcV 

2 Bxpiess i of 7s Gd +125 of 5s —*645 of 9s 2c? as & 
^ocuiial fraction oC £10 

3 (fl) Bind by Fraotice the value of 6 tons 3 cwts 2 qi-s. 17J lbs 
at £3 6s 8c? per ton. 

lb) Find the income on winch the income-tax at 5 pies per inpee 
is 52 Bs. 1 anna 4 pies 

4 If 50 men can do a piece of work in 12 days, working 8 
hours a day, how many home a day would 60 men have to work in 
order to do another piece of work twice as great in 16 days ’ 

5. If Rs 450 amount to Rs 540 in 4 years at simple interest 
what sum will amount to Rs 637 8 annas in 5 years at the same rate? 

6. Extract the square root of 177 1561 and of '^to 3 decimal 
places. 

7 Divide + j(*-a®+3»yz by x+y-B, and express (a;+3a 
(«+5a)(a?+ 7a)(a?+9a) as the diffeience of two square quantities 

8. Resolve a;*+«*a;* 4 ®® and »®-16o“ into their elementary- 
rational factors 

a® 5® c® 

fl Simplify , rr- -+ .-7 — rx + z? — T" 

^ ^ (a — b)(a-c) (6— c)i6— a) e—a}(c — b) 

10 Solve the following equations — 

... a;-2 a;-3 ^ a;-l a;-4 ' ■ 

* ' '»-3^a;— 4** a?-2^ »-5 ' 
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x8o 


-+ y=5g. 


(3) a?— 2y+2"0, 
9x— 8i^+3zc»0, 
Saf+Sy+Sz-sSB 


11 At) officer can form Ins men into a hollow square 5 deepr 
and also into a hollow square 6 deep> but the front in the latter- 
formation contains 4 men fewer than in the fomei , find the number 


of men 
12 





(2) (a 6 + l/c + cd )* “ (a* + &' + + c’ + d)~ 
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Jlcad Babu Goum Saxkfr Djs, m a 

1 If a side of a triangle he produced, the cxteriot angle is 
equal to the two interior and opposite angles, and the three angles of 
eveij triangle aie togethei equal to two light angles 

2 If the square described on one of the sides of a tiianglc be 
equal to the squares described on the other two sides of it, the angle 
contained bj these two sides is a right angle 

3 ABOD IS a quadrilateral of which the sides A.B and DO 
aie parallel and E, F are the middle points of the sides BO and AD' 
xespectivel> , proNe that the straight line BP is parallel to AB or 
CD and equal to half their sum 

4 If a' stmight line be divided into two equal and also into'' 
two unequal parts, the squares on the two unequal parts are together 
double of the square on Half the line and of the square on the line 
between the ppmts of section 

To what algebraical fom'ula does it correspond, and why ^ 

6 If from any point without a oiicle two straight lines be 
draw n, one of which cuts the circle and the other touches it, the 
rectangle contained by the whole line which cuts the circle, and the 
part of it without the circle, shall be equal to the square on the hue 
which touches it 

IE two circles out each other, then common chord 'produced' 
bisects their common tangents 

6 Inscribe a circle in a given triangle. 

Ill what case does the centre of the inscribed circle ooincide- 
with that of the circumscribed circle and why ^ 

AB, AO are tangents to a gi\en circle, and BO is the chord 
Joining the points of contact From the middle point D of BO, the 
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^-straight line EDP is drawn at lirfit ancles to BO flatting the cir- 
cunrference of the given circle at B and P. Prove that B and P aro 
»thc centres of two circles, one of which tonehes the tlirce sides, 
and the other touches one side and two sides prwh ctd, of the tnangle 
ABD 


SOLUTIONS 
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1 (1) Fraction « 3i x (3+^) 4- (20 + i + i) of x 

31^201 of 3 


(2) Ans 


1 83333 . +2 0416G6G .. 4- 3333 - 3 333 


875 

0025* 


100254--06i5- 10625 
8750 
25 ‘ 


.350. 


2 2 of 7< 6af. = £ X 9-Dif - ^-d. - - 2t 92d. 

1 25 of 5i 8d. 

545 of 9f 2d -^l^of nod ’=m of 110rf.-60£? -=5 j. 

801J 


/, Value** 2 j. OJrf.+Cf 3d, -5s. mis OJrf. 
and £10-I0x240d 

£ s. d. 

3 6 8 c» value of 1 ton. 2 


16 13 4 *> value of 5 tons. 

6 8 - value of 2 cwts. 
3 devalue of 1 owt 
1 8*-valaeof 2grs. 
5** value of 14!1 js. 

- value of 3 J lbs. 

£17 5 »avalne of 5 tons 
3 cwt. 2 qrs 17J ft. 

(6) Here Bj*. 52 I nnnn« 4 pic **10000 pie. 

5 * 10000 . : 1 Bupce ♦ inoorae reqd 
inojme reqd 2000. 


A (a) 2 cwts.— 7 ^ of 1 ton 


1 cwt — ^ of 2 owt«. 
2qrs.«.4 of 1 cwt. 
14 of 2 qrs. 
3|]hs-|of 14 lbs 
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4 Let z denote the no of honrs per daj . 
50x12 x 8 60xl6xar 1 2, 
50x12x8x2, 




Iws 10 hr^ 


60xi6 

b Here .Es (540— 450)= Bs. 90 is the intere->t of Es 450 iit>. 
4 years 

.*. Yearh interest of Es 450= Es ^^^aEs 

. ....... of Bs 100 -»Es 5 

Amonnt of Bs 100 mS} enrs at 5 pel cent 
=R8 100+Rs. 25=Es.125, 

Es 125 Es 637^ Es 100 sum reqd. 

. IT. 100 X 12 1 o ^ . rt 

sum read =Bs. — 75 = — rp =sBs. 510 

^ 126 X 2 

6 (177 156it= 13.31 

(a) 222222 )= 4714 .. 


7. a,+(f/—z)\ ai® + 3.'Cj/z+j;S-2®f®®-®(i^-2)+y= + ys48® 
y x‘ + x^(i/—2) \ 


— s) + Zxpe + y* - 2 ® 

-«*(y- 2 ) -a? y®- 2ya + 2 *) 

®(y* +ye+*')+y®--i® 

®(y*+yz+ 2 *)+y® - a* 

for (y - z)<y* + ya + a’) « y"* — b" 

(a) (a:+3o)(a.+9a)*a:*+123a5+27a® 

= (a;® + 12aa?+3la*)— 4t* 

(» + 5a}(a; + 7o) =«* + 12«a? + 85o® 

=(ar® + 12aa? +. 31a®) + 4a® 

Product = (a;* + 12aa: + 31a*)® - (4o®)® 

8 («) a® + a*x* +a?® = la* + a;'*)® — a*x* 

=(o* - a*®* +»*)(a* +o*»® + *) 

= (a* — a*®* +a;®)(a* - a®+®*)(a® +a® +®*>* 
•(6) ®® - 16a® = (®® +4 j®;(«*— 4 »*) 

= ( »* + 4a*®®+4a*) - 4 <®®*}(®®— 4a*) 

= {(r® + 2aS)s _ v2a»)*}(»* - 4a*) 

= {®* + 2a* +2a®)(®® +2a= - 2fl»)(®®+2a*)(»*- 2a*) 
» (®* + 2ar + 2a®)(®*— 2aT+2a*)(®®+ 2a*, (®* — 2o®J 
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9 Fraction 

^ a* cs 

(a— 6)Ctt-c) (6— c)(o— 6)^ (a- cX^— c) 

L C M. of the aenrs.=(o— J)(J— c'(a — e) 
a‘(i — e)-b^(a—c)+c^(a - & ) 

" {,a—d)ib-cno—c) 

Now, Numr. — a*5 — a®c — ai* + + c®»a — 6) 

= flj (o® — J®) — cfa* - 6®) + c®(o - 6) 

= (a — 6){o6(a + i) - c(a® +a6 + fi®) + c®} 

=a (a - i)(a®6 +a5® — a®c — a6c - 6®c + c* } 
=i(fl— 6){a®id— c) +a6Ci-c)— c(6*-c*,} 
=(a— 6)(6- c){o® + a6- Cvi+ c)} 

*=(« — 6)(6— o){a®+a5- 6c— c®} 

(a - 6)j6 - + 6(o— c)} 

•a (a— 6)(6 - c (o - c)(a + c+ b) 

Ans =a+5+c 

10 (1) A-J+1+-L^ 

*a?-3^ar-4 a;-2 »-5 

^ sb- 4 i*x -3 X -5 + X -2 
•*(»-4Xa?-3;'“ tar-2){ar-5; 

2a;- 7 2a;- 7 

a;* - 7a; + 12“ a:=-7a;+10 
,\2x-7=0, 2x=7, x=a3} 

( 2 ) Multiply (1) by 5 and (2i by 2, 


» y 

X y ^ 


By subtraction, 


From (1) -=2-®- 2-1=1, ’ a;=2 

® - y 

(3) Multiply (1) b^ 3, 

3r-6y+3»=0 
rronn2) 9a;— 8y+3s-0 


By subtr 


6a;— 2^=0, or 3af— y=0. 
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Multiply (1) by 5 

From (2) 2af + 3y + 5» » 36 

By subtr 3*— 13j;=— 36 (6> 

From (4) Zx-y^ 0 


By Subtr 36 i/»3 

From (4) Zx—y^O \ sb=1 
I, (1) sb*=6 - 1=5 

11 Let d;=no of men in front of the first hollow square 
then a; -4 ^ • •••• • . second • ••••*■• ••• 

FTo of men in the first hollow square 
=«*-(a;-10 » = 10(2a;-10)-20{af-6) 

No of men in the second hollow square 
= {a:-4)» - 16)* = 12(2»- 20) = 24(» - 10) 

.*. By the question, 

20 te- 5i = 24 (» - 10), or 5 (a?-5)- 6(»- 10) 

5af— 26=i6af— 60, a?=35 

Hence no of men = 20 x 30 ■ 600 

13 (1) Since-^^-* 
too 


••• (r)’' 


(2)SinooJ-i = J-, 


a h e 
too 


a a* a 


’ ah he ed 


Eaoh«- 


Again, 


I 

•i*” 

Each 


Hence 


o® + 6 ®+c* 


oi+to-i-crf 
*£ orf 
0 * " d* 
ah + hc+ed 
" 5®+c»+rf*’ 
ah*l>e*ed 


' ah + he+cd 8 ® + c*+flJ* 
or {06 4- 6 c + edy* = (o® + 6 ® + c® '(5* 4- c* + i*). 


1887.-AFTERN00N. 

1 Euclid, Book I. Prop. 32 
Euclid, Book I. Prop 48. 
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1 aj+l 2r®+*+12 

6. Add togethei ^+-3+52^3^- *»+27 ' 

6. Divide a;3 t- +yhy 

, <7 + C . i+C 

and simplify the expressions + (a; - 6) (a - 6> 

o*-6* a~h 

a* — 2 u 6 + 6® oltt+ 6} 

7 Solve the following equations — 

,, 1 _2_ 
aj— JB— 4” »— 3 

2a;+ll 9a;-9 4r+13_ 1 5a; -4 7 

a; +5 ™ 3a/— 4*^ a; +3 3a; —10 

8 A peison "bought a picture at a certain price and paid the 
snmA price foi the fiame , if the frame cost £l le-^s and the picture 
15r more, the price of the fiame would have been only half that of 
the pioture Find the cost of the picture 

1860.-AFTERN00N. 


X*. . f D k Macxay 

Ahamine; Thwaitls 

1 In the figiue, for the 5th propositicii of the 1st Book of 
Euclid, where H is the intei-section of BG and FC, piove that AH 
will bisect the angle BAG, 

2 Draw a straight line through a given point parallel to a 
given straight line 

3 From a given point draw a line making eq,ual angles with 
two given straight lines 

4 Describe a squaie that shall be equal to a given lectilhiieal 
figure 

5 If on the radius of a cucle a semi-cirole he desoiibed, and 
from any point N in the diameter AO a peipendiculai NPQ be drawn 
to meet the circles at P and Q, then if the common extiemity A of. 
then diameteis he joined with these points, the squaie upon AQ will 
"be double of the squaie upon AP 

6 The angles in the same segment of a on ole are equal to one 
another 

7 Any angle of a triangle insciibed nn a circle, is greater 01 
less than a right angle by the angle contained by the side subtending^ 
the angle, and a diameter fiom eithei extremity of that side 

8 From a giien cucle to out off a segment which shall contain 
sin angle equal to a given lectillineal angle 
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3 Through E draw HEG t] AD 

meeting DC at H and AB produced A , .0 G 

atG. / 

V BEtaCE (Hyp ) / ' 4 ' 

^EBG=3^.ECH and BGE F/ 

=.^CHE(I.29) / A 

BG=CH and GE=HE (I 26). / - / \ 

Again, V AF=»A AO (Hyp ) A rF 

GH (1. 34) D H 

(proved ssGE and also parallel 

*. AB IS parallel to EF (1, 33} 

Heuco AB fl CD l| EF 

Again, V 2EF=AG+DH=AB+BG+DC-HC 
aAB-rOC. for BG=>HC 
/. EF=iJ(AB+DC| (Ax 7) 

1 Euclid, Book II 0 

(a) Lot AB=323, and COab, then C D 

AC or BC=>a, a \ j g 

andADoa+b BD=aBC— COsaa— b 
Now. AD*i-BD»=2AC>+2CD» (II 9) 

(o+b,»+(a-b)»=.2aa+2ba 

5 Euclid, Book in Prop 37. 

a. Let tho two cut each other at the points A and B. Join AB 
and produce it to meet the common tangent CD at E Then CD is 
bisected at E 

V CE»=.BE EA=.ED> (III 37) 

.% CE=iOE 

Hence CD is bisected at E. 


6 Enclid, Book IV 

(a) In tho case of an equilateral triangle, the centre of the inscribed 
0 coioctdcs with tho centre of the circumscribed ©, for the lines bisect- 
ing the angles of tho bisect also the sides opposite to them at right 
angles. 


(b) Produce AB and AC to G and 
H and join BE, CE, BF and CF 

BDsDC (Hyp ) and DE com. 
aUo 4BDE=»ilCDE (Ax. 11) 

.% BE=CE and ^^EBC 
=i4ECB(I 4) 

Similarly, it may be proved that 
^FBCaFCB 
Again, V / ABE^aBCE 

(III 32) 

= 4EBC (Proved) 

BE IB the bisecior of tho 

4ABC 

Similarly, CE is the bisector of 
tho 4ACB 

Hence E is the centre of tho 0 
incribed lu tho AABC (Eno. IV. 4) 




x86 
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.Again V ^GBF=Z.FCB {HI 32)=4CBE (proved) 

/.BF is the bisector of the exterior angle GBC of the AABG. 
in the same manner, it may be shewn that OF is the bisector of th*- 

****']^nM F IS the centre of the escribed circle of the AABC 


> 1888 -MORNING 

Head Examiner,— 'Hvt. G .W Kutchler, m a 

1 Simplify j ’ 

of 31-^3 of m _ _i±f5ju{3_ 

3‘a— 

2 Divide' 16 016 by 00143, and extiact the sq,uare root of 
1440 9616. 

3 Add together 55 5002, 3 17, 4 506 and 75 271, and find the 
value of the following — 

7365 of £3 6s 8d + 504 of £15 2i. 6rf +2 102083 of £5 

4 Find by ‘'Practice” the %alueof 2 tons 7 owt 3 qts lllb. 
at £21 12s 6d per owt, 

5 A man can walk 600 miles in 35 days, resting 9 hours eaoh 
day , how long will he take to w<),lk 375 mileo if he lests 10 hours 
each day, and walks 1 1 times as fast as before 7 

1 

6 If the Interest on money be one pie pei rupee per month, 
what IS the rate per cent, per annum. 

A man holds 15^ shares of a bank, and receives £19 Is 3d pei 
quarter. If tne interest he receives be 5 per cent per annum find 
the value of a share 

7 If a?=a5 + c, y=c— a, s=a— 6,' prove that 

- 2a?y - 2a;s 2yz = 44* 

8 Divide I 

(aar + 6y)* +(oa — — {ay - 6*)* + {ay 4- 6a;)* by 
(a + b]-x- ~3ab x^—y^ . 

, 9 Extract the square root of 

(1) (a&4'ae+6c)*— 4a6cta-«-c) , 

(2) a;*4-2(j/ + a)a;®+(3y’+2yz+ 3s*J®* + 

1 2(p» + y*s + ya* +z»)a; + y* + 2y*z* + aS 
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10 Solv e the folto^vuig equations — • 

Ax-^) * 

x+4i . 


^^’3“ 6^-3* 




3\ 

® *■ ?^s 

“25 


55 


{3} {a:+7)(y-3) + 7-{i;+3>U- 1)4-5 
5»— ll3»4-35*»0. 

11. The duneneioiia of a leotangoLir court are such that if the 
Idugth \rere increased by 3 ^aixL> and'the breadth diminuhed by the 
same, ita area -noulJ l>e d'luinished by 18 square yards, and if its 
length -were mcreoacd b\ 3 yards, ore its breadth met eased by the 
same, its .irea \iould be increaad by 60 square }ards; find the 
duneusioiis 


12 Find theG C. 31. of lx9-8aa;*-20a*»+aia» and 6»* + 
6a"*— 36»* 


13. If f 


c 

ff’ 


proie that 


• a* c ^ a a -c)* 

h{0 - i/j* 
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//«.a<f iEiajrtiatr,— iitt G W Kccm.ui,>rA 

1 3ruke a triangle of nhich the sides shall be equal to three 
given straight lines 

Esplam c!iarl> tiie ntoes-^ity fi>r the hiuitation that an> two 
'uhatevci of thoou must be greater than the third, and show that this 
might be aatioipated from 'Oiiio of the preceding piopositions 

2. Prove tluit parallelograms on tiic same boao and between 
the same parallels ate equal to one another 

ahow that the area of a triangle is equal to half the rectangle 
contained bv iig base and tlie (icrpendkular draw u to it from the 
opposite angle. 

^ 3. Prove that if the middle points of the sides of a quadrilateral 
lie Joined the figuic thus formed is a parallelogram whose area i» 
equal to half tlutof the quadiilatenil 

i. Profe that m cveiy triangle the squares on the sides subtend* 
ing an acute angle is Ie»s than the sum of the square^ on the sides 
eontainiLg that angle by twice the rectangle contained by either of 
these sidts and the stiaightlina intercepted between the perpendi- 
cular let fail on it from the opposite angle and the acute angle 

5. Prove that if a straight line touch a eirele, and from the 
point of contact a straight line be drawn cutting the circles, the 
angles which this line imtkes with the line touching the circle are- 
equal to the angles of the alternate scguienta of the circle 

^ Prove tnat if from a point two stiaight lines be drawn to touch.! 
a circle, these straight hues are equal. 
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6. Describe a oucle about a given tiViaiigle 
ABC IS a triangle , DBF a stiaigbfc line meete the sides AB ab 
D, BO at B and AC pioduoed at F , the point of intersection of the 
circles circunibcnbed about DBB and BCF besides B is G* iJ^ove 
that the circles oircuniscnbed about ABC and ADB also paes 
i1ihrou?h G. 

SOLUTIONS. 


1888.~U0BNIN6. 

a M tract, of 

r •.'Sr— tiV 

3/884- 323\ 


'2nd fraction « 


7\ 19 X 24 J 

' 3 .. 61 

24-19 

7 19 X 24 

19x12 


156 -«• 325 - 420 

61 

5 X 12 X 13 

5x12x13 



61 


5x12x13 61 .13x12 



13-l.i 5x12x13 

13x12 


.*. Ans 


3x61 5 

‘idxS’* 61' 


3 

14 


^ (a) ’001431 16 01600/11200 
>'143 V 


14x5 


61 

5' 


171 

143 


286 

286 

-(6) v'’ (1440-9616) -37 96 

^ (a) 5550Q222222 
3 171717171 
4506506506 
75271271271 


138 44971717 


Ans. -138 44971. 
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(h) *7365 of M 6s. 8<f.- 7365 of SOOd. 
a 589 2(1.=- £1 9s 1 2cf. 
•504 of £15 12s. Qd. -*504 of 3760rf 
=1890=.£7 17s. 
2102083 - 210208 , 

2*102083 of £5 of ; 

_ 1891875 

9000000 £10 

£ s. d ' 

Ans. =■ 2 9 IJ 

+ 7 17 6 
+ 10 10 2i 


Ans. 


of £5 


of £5 =£10 10s 2\d. 


£20 16 9/o 

1 qrs —^of 1 cwt I 


= J of 2 qrs 
“4 of 1 qrs 


4lbs. = ^ of 1 qr 


£ 

21 

s 

12 

rf. 

6 

2 

43 

5 

0 



10 

432 

lo" 

0 



2 

865 

0 

0 

151 

7 

6 

10 

16 

3 

5 

8 

11 

1 

7 

Off 


15 

K S 
^1*1 


1 valae of 1 cwt 


-value of 2 tons 
-value of 7 cwts 
-value of 2 qrs 
» value of 1 qr. 

• value of 7i6s 
a value of 4 lbs 


£1034 14 4}^— value of 2 tons 

7 owts 3 qrs 11 lbs 

5. On tbe first supposition, the man walks (24— 9) or 15 hrs, 
dailj, and on the second (24—10) or 14 hrs. daily 

Let z=tvaie required in days 

35x15x1 a?xl4xl+ 600 375 
85x15 x 375 x 2 ,„r , „ 

M.3« T iO 0 

«=»15f days. 

6. (a) 1x1 100x12 1 (rate) 

Eatexeqd •■1200p «=Es 6 4as.=6| p. c. 
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(h) Yeaily iateienb==£76 5s 

£5 £76 5s * d&lOO • sam invested. 

. sum invested = £ 5 ' ^* £1525 


Here value of a share' 


=£^=£100 

loj 


7 Hence, if— (j/+2)=(4 + c) — {(c“‘a)+(a— i)}=»25. 

Now, the left-hand expression 
=. »* - 2x(y z) +(j/* + a* + 2ya) 

^x*~-2xly a) + (y + a)»= laf-fy z)}* 

= (26)® -46*. 

8. Dividend— {(a»+ 6y)*4-(aa;— 6y)>l — {(ay- 63;)* - (ay + 63;)* { 

— 2a*a!® + 6aa;6®y * + 6u®y* 6a? + 26*a;* 

=»2a;*(a®-f 6®)+6aa?6y®(6 +al 
B»2a?(a+6){a;S(a*— fl6+6’)+3a6y*} 

— 2®(a + 6) {(a -l- b)-a? - 3a6(a?* — y*)} 

Quot «2a;(t» + 6). 

9 (1) The expression = {6fa+ c) + ac} • - 436 c (o + c) 

= 6®(a + c) * + 2abo{a + c) -|•a®c® - iabeia + c) 

=» 6®(tt + c)® - 2a6c,a +c) + a®c* 

=a{6'a+o)— «c}* 
sq root— c6 + 6c-ac 

(2) The expression = a?* + 2(y + z)a;® + (y® + 2ya -i- a®)*® 

+2(y®+z®)a!® + 2y®(y - a)aJ+2«®(y «-a)a? + (y® + a®i® 

=® a?* + 2fy + aiA * -(- 1 y -h a)®3?* -h 2^® -t- a®)*® 

-^2(y + a) y®+e®j«+ y®+z®)® 

= {a;® + (y +z)a?l® + 2'y® +4*j{a?® + (y + e)a;} 

+(y»+z»)» 

“•[{®®+(y+a)») +(y* + a*)]® 

*. sq root«a?®+fy+4)a?+y*+a®. 

10. (1) Multiply both sides by 3, we wet 


, 2l!B-3 8 j:- 4 . 21a;- 3 , 8af-4 

r» “ * ' ' 'Si ' ' “ - 


6 J- 33 ? a?-2’ ** 6J-3af 

or (21a? - 3)(a; - 2) - ( 6 | - 3a?)(2 - Tar) 
•or 21a?*-45a?+6=13-61i3?-|.2ia;® 
.•.6Ja;=7, ar-f^-ijV 


x-i 


2 - 7a? 
' a ?-2 
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(2) Oleaimg of fraotion, we get 

55(®+2i)+33(® + 3J) »15(a; + 4J’) 

*. 55ar+137i + 33a; + 110 = 15a?+62i 
55a?+33» - 15» = 62^ - 137} - 100 
73a;= - 175, •. a? = — \V- ■= - 2 ^ 

(3) Fiom (1) !cy+7j^-3»-21 + 7=af^+3»-y~3 + 5, 
or, 8^-6a?-16 oi 4y-3af-8. 

Now we get two equations 

4ty-3a;’=‘8 I . 20y— 15»=4!0 ) 

5a;- llj/ = -35 / 153;-33j;= -105 J 

Adding we get - 13^^ = - 65. y =;5 

From (2) 5»=lly- 35=55- 35=20 a;=4 

11 Let a; = length of the court in yds 

and 2 / = breadfch. . . •• ••• ••• a* 
then a;^ = area sq ys. 

Now by the question 

(af+3 (y-3)ss»a;y— 18 . ...... (1) 1 

(af+ 3) y+3i =a?j;+60 ... ..(2)} 

From (1) a;y— 3a;+3y-9=a;y-18 ) 

„ (2) ®y+3a;+3y+ 9=a;y+60 1 

*, “3»+3y=>-91 or ®-y=3 \ 
and 3®+3y=a51J and ®+y = 17 J 

2» - 20, and x = 10, 
and2y=14, . y = 7 

Hence lengths 10 yds and breadth =7 yds. 

12 1st quantity = 4(«® - 2o®* - 5a*® + 6o®) 

2iid „ s6(a;*+4!/®*+o*®-6a*) 

j;® - 2 a®* “ 5 a*® + 6 u* J »* + 4 o»* + o*® - 6 a® f 1 
V »® - 2 a®* - 5 a® e+ 6 a® V 


6ai6o®*+6a®®- 12o® 


**+o®- 2 a* 

■sfl+ax— 2a® J ®® - 2a®® - 5a»® + 6a* lx— 3a 
y®®+a®* — 2a®® \ 


— 3aa;* — 3a*® + 6a® 

— 3a®* — 3a®® + 6a® 

And G. C M. of 4 and 6 is 2. 

G. 0. M reqd.-2(»®+a®— 2o®)* 
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a c <x i 
13. Since ..'“■ 5* 

a+e i+d , a — e i—d 

' 0 d e d 

a+o 0 j 0-0 e 

•‘•r+5 “5 

(a+e)* c* c c* 0 (a—e? oa-c)® 

(6+rf)*“ “ tT ' {b~d)^~Wb-d)^ 

1888.-AFTERN00N 
I Eadid, Prop 22, Book I. 

[See Fig of Euc I 22 ] The condition that B and C are greater 
than A| ensures that the circle described from the centre G shall not fall* 
entirely within the circle described from centre F , the condition that 
A and B are greater than C, ensures that the circle described from the 
centre F shall not fall entirely within the circle described from the centre 
F , the condition that A and C are greater than B, ensures that one- 
of the circles shall not fall entirely without the other Hence the circles- 
must meet 

This might be anticipated from Euc I. 20 
2, Euclid, Prop, 35, Book I. 

Let ABC be any triangle Through A draw DAE 1] BC, and from< 
B C, draw ED, EC, at right angles to BC, meeting DE in D and E 
' Then BDEC, is a rectancle. 

From A draw AF perpendicular to BC 

Now, AABCsaj reot BDEC=aJ BD.BD (I. 41) 

BO AF (I 34) 

3 Let A BCD be any quadrilateral 
figure, and E, F, G, H, the middle 
points of its sides 

Draw the diagonals AC and BO 
Because E, F are the the middle 
points of the sides AB, BC, of the A 
ABC, therefore EF |] AC 

Similarly, HG II AC, therefore EFllHG 
Likewise HE U GF 

the figure EFGH is a parallelogram 
Again, A EBF=>;J- A ABC, (See Ques 8 of 1873) 
and AHDG=^AADC 

AEBF+4HDG=iifig ABCD (A^ 2) 

Similarly AAHE +ACGf^=i fig ABCD 
AEBF+AHDG+AAHE+CGF=i fig ABGD (Ax 2) 

Hence rem oEFGH S3 ^ fig ABCD (Ax 3), 

4 Enclid, Prop 13, Book II 
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5 Eachd, Prop 32, Book HE 

Prom a point P without the circle draw PA, PB touching the circle 
at A aud B Then PA=PB 


Prom P draw any secant PQR cutting the circle in Q and R. 
Since PA“=PR.PQ=PB» (HI 6), AP=BP 
orlll 17, Cor 


6 Euclid, Prop o, Book III 
Join BG, DG, FG and EG 
V ^BGE=i,/ ADF (in 22) and 
/.CGE=4CFE (in 21) 

£BGE + CGE or ^BGC= 

/.ADF+4CFE (Ax 2) 

To each add the BAG, 

/BGC+Z.BAC 
=4ADF + CFE + £BAC=2 
Tight angles (I 32) 

Hence the Q circumscribing theA ° 

ABC passes through G (III 22, Cor ) 

Again, V L DGE = ^ DBE 
(m 21) and 4EGF=ZACB(ni 22) 

= i_ DGE + L EGF or L DGF 
= ADBE+^ACB 

To each add the / BAG 

^DGF+^.BAC=4DBE+^ACB+4BAC, 

ss>2 right angles (I 32) 

Hence the Q circumscribing the AADF passes through G (HI 22, Con ) 



1889.— MORNING. 

jSead Examiner ^ — Mr W Booth, b.a. 

1. Multiply 0096347 by 7439 6 

2. Divide 2100 006983 by 243 5846 oorrent to five places of 
decimals 

3 Pind in any way the value of 1,347 cwt 3 qra. and 21 lbs at 
£3 17» lOid jpei cwt 

4. Extract the square root of 

1+i 0634)'>to SIX places of decimals 

5 Pmd m English money the value of rupees 100,000 at 1& 
4Jkd. per rupee. 

6 Solve the equation — 

a;- (3*- 

E E M.— V 13 
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7 Find the square root of 


X 

"a 


+4af® + 


oaj* cfi _ » 


4aa; 


8* I^(6_oX6+e-2o)'“(fi-aXo+a-26) “(a-5)(a + 6-2c) J 
find the value of x+y^t-a 

9 Beduce to its lowest terms 

3a?8 - 27aa;a + 78a®g - 72g « 

2a;*+10a»®— 4a®a;— 48a* * 

10 A man rides one-third of the distance from A to B at the 
rate of a miles per hour and the remainder at the rate of 26 miles 
per hour If he had travelled at a uniform rate of 3o miles per hour 
he could have ridden from A to B and back agam the same time. 

2 11 
Prove that —•= •■+ i* 

C A O 

11 . Simplify the expression 

(16*8 _ 20*8 + 5.^)3 + (1 _ »*) {16(1 - »*)s - 20(1 - **) + 6)2. 

188g.-AFT£RN00N. 

Sead Examiner^ — Mb "W Booth, m a. 

1 From a given point A to draw aright line e^l to a given 
finite right line BO , the point A being in the line BO. 

2 To a given right line to apply a parallelogram which shall be 
equal to a given triangle and have one of its angles equal to a given 
angle. 

3. Divide the hypotenuse of a right angled triangle into two 
parts, such that the difierence between their squares shall he oqual 
to the square on one of the aides 

4 Prove that the rectangle under the sum and the differenoe of 
two Imea is equal to the difference of the squares on the lines. 

5. Construct a square equal to a given equilateral triangle. 

6. When do two oiroles touch each other T Show that if two 
circles touch each other at any point their centres and that point 
are in a line. 

7. Describe a cirols about a given triangle, and show that the 
three perpendiculars dropped from the vertices on the opposite sides 
of any triangle meet m a point. 

SOLUTIONS. 


1889.-1>I0RNIN6. 
1. 0096347 X 7439*6 59139412 

2 21009*006983000 ^243 5846« 8*62126. 
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SOLUTIONS 
I860 -MORNING. 

1. lOObi X (16 X 8 X 10) cub in. d21600br. x (12 x 6 x 
eub. m. : Bs 2 9as x 

921600x12x6x15x41 


*• 100x16x8x10x2x16 

2 See question. 3 of 1858. 

V (57214096) -7664. 
50000000)- 7071... . 

3 (l+g + 5+^})-(J-ff)“(- 


Bs. —Bs 9963. 


24+20+21+22 
24 i 


'h (¥) 


2g , in 0 Q 1,2 


10 

li‘s+n“iVA^-6,S 

li”j+7- 6 ,- 3 -2 

4 2 maunils, 16 seers— 96 seeis 

The cost of 96 seel 3 — Bs x 96— Es x 96=R3 396 

Two cheats containing 3m 24 seeu each— 2 x 144 seer» - 288 seers. 

The cost of 288 seers— Bs 45 x 288— Bs x 288— Bs. 1332. 

.*. The cost of 3 chests of tea=E» (396 + 1332) — Es 1728 and ' 
he is to gam Bs 576 

.*. the price at which the whole is to be sold — Es 1728 +Bs, 576 
—Ex 2304, and the total quantity of tea —(96 +288) seers -384 seeis 
selling price pel seei-Bs "jy^^-Es 6 

5 Ans u - 3a; -*• 9) + (a; + l)(a; -t- 3) - (2ic* 4 a?+ 12) 

a!’+27 

Nunir «a;*-3.r+9+a;®4 4a;+3-2'i:»-af-12 = 0. 

.•. Ana, - 0. 

E E M.— V 2 
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2 qrs of 1 owt, 
1 qr.=»4 of 2 qrs. 
14 lbs. *= i of 1 qr 

7 lbs e= A of 14 lbs. 


£ 

s 

rf. 

3 

17 

m 



10 

38 

18 




10 

389 

5 

5 



10 

3892 

14 

2 

1167 

16 

3 

155 

14 

2 

27 

4 

111 

1 

18 

ni 


19 


9 

8iC 


4 

m 

£5247 

2 



' value of 10 cwt. 


>^alae of 100 cwts. 


=value of 1000 c-vvts. 
-value of 300 cwts. 
-value of 40 6wts 
-value of 7 cwts. 

* value of 2 qis. 

= value of 1 qr. 

» value of 14 lbs 
'Value of 7 lbs. 


4. 1 + (•0634)« r= 1 000254840104. 

</(i o 6 o 254840 io 4 1 «-i 000127. 

5. Here Is. • lOg^rf 

Ans.- (100000) XI 63 V -1609375rf. 
-£6705 14s. 7rf 

6 a;- (3*- ??^)c^( 2 ar- 67 )-rj. 

Idultiply both sides by 30 

30»-90«+6»-15-10«-285- 50 
36j;-90a!-10»-15 - 335. 

*. 64»«320, «-5. 


Value of 1347 cwts, 
3 qrs. 21 ibs. 


Orto-AvSj. 4aa; c®/*® „ a 
-2a:+4ar+ 3 - -y + -2a? + -asq root 


-2a;l -2x*+4ai* 


2^ - 


2a;''+4a?* 




ax^ 

~T 


4aa? a* 
T ■*■'9 
43 a? , a* 

T +*2 
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^6-c)i6-t-c-2«)“ {e-a,{p±a-2b) 


“ ia-6;io + 6-2ej“^ 

then X =p(& - c](b+e- 2a) =p(6® - c®) - 2ap{b - c> 
y =p{fi - ff)(c + a — 25) — J)(c® — a®) — 26p(c - «) 
z=^(a - 6) (a + 5 - 2e) =» p ^a® - 6®) — 2cp^a - 6) 
x+y\-a=p>iQ=0 
HereG 0 M=a;-2a 

3(a;® - 9ffla;® + 26a®a; - 24g®) t (a; - 2a ) 

•• 2a*a;— 243®)— (a;-2a) 

3 ^® - 7aa.+12g®) 

“ 2 ^ 1 ;®+ 7aar+12a®j* 

I Let distance in miles fiom A to B 
. By the question, 

X 2x ^ 112 

a ^ 25 3c ’ o 6 c 


X 2x 
a ^ 25 


5 -) or ~h 

3c a 


11 1st quantity -=2563^“— 640a;® +-560a;‘-200a?*+ 25*® 

2nd quantity - (1 - *®)(16** — 12a?* + 1)® 

- (1 - a;®)(256®® - 384*® + 176** - 24r® + 1 ) 

= - 256a?*» + 640** - 560** - 200®* - 25*» + 1 

Sum = l 

1889 -AFTERNOON 

1 Euclid, 12 On AB describe the equilateral 

With B as centre and BC as radius, describe the 0 CEG, and pro- 
duce DB to meet it in E With O as centre and DE as radius, describa- 
©EFA, and produce DA to meet it m F 
Then AF is the required line 
Because D is the centre of the 0 EFA, 

/. DE=DF (Def 15) But DB=DA (Def 24) 

. . BE=AF (Ax 3) and BE=BC (Def 15) 

/. AF=BC. 

2 Euclid, Bk I Prop. 44. 

3 Let ABD be a right angled A having the rt. A **t A. 

Dra-w AE JLBD, and bisect DE in C. 

Then C is the required point of division 
•. AD®=AB«+BD®-2BD BE (H 13) A 

=AB®+AB®+ADa-2BD BE (I 47) Av 

2ABa=2BD BE or ABa=BE.BD // VV 

Again V BD BE+CEa^BC® {II 6) / / \ \ 

BC®-CD^=BDBE,for . // \ 

BC®-CD^=AB® B E r Q. 
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4 Sec Solution of Question 5 of 1870 
3 Euclid Bk II Prop 14 

6 Two circles are said to tonch each otlier when they meet at a 
-^oint but do not cut 

Euclid, Bk III Props 11 and 12 

7 Euclid, Bk IV Prop 5 
Let ABC be any A 

From B and C draw BH and CGJ.AC and AB respectively cutting 
at F 

Join AF and produce it to meet BC in K 
Then AK shall be J_BC 
Join GH 

V angle BGC=art angle=angle BHC 

a © will go round the fig BHC (III 31, Cor ) 

Agam, V angle AGF=a rt angle=AHF 

a Q will CO round the fig AGFH fill 22^ Cor ) 

.*. angle GAF=angle GHT=angle BCG (III 21) 
and angle AFGoangle GFK (I 15) 
angle AGFsangle AKC=a rt. angle (I 32) 

Hence AK is XBC 


1890 -MORNma. 

Sead Examxntr^ — ^Mr. W. Griffiths, M.A 

1 Simplify 22 of — 3? + find by Pxac- 

itiee the value of 3049 articles at Hs 7 13as 7p each 

2 Divide 27’03 by 0037, and reduce 75 — *102— *27 to a \Tilgar 
fraction. 

3 Find the cost of putting a fence round a square field whose 
.area is 13 225 acres at Be. 1 12as. per yard. 

4 A piece of work can be done in 72 days by 17 men working 
rtogether. If after 9 days of work, these are joined by 4 othei-s, 111 
Jiow many days will the work be finished ^ 

6 Find the price of per cent Government Proniissiory Notes 
iwhen an invC'stment of Bs 09^422 8as produces a monthly income of 
Bs 213 I2a3 

6 Multiply a®^+3a*a;^ + 4»^ by a- 3a^a;^ + 4j;®, and find the 
greatest common mcasiiie of 

a:6+a*+l and it*— 2a?*+»*--l. 

4 1 

7. Extract the square root of 9x®--24a;+19 “'•^+ ^ • 
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8 Solve the equations — 

(i) J(a?+l)+|(»-l)-K3»-'7)«2 

_i 11 1 

x-a"^ x—a+c x-h—c x—h 

, X 1 1 = 1 1 1 

9 Of the candidates in a oextain examination 45 pei cent., 
passed If there had been 30 moie candidates of whom 19 failed^ 
the number of successful candidates would have been 44*8 per cent 
How many candidates were there * 

10 If o i c : if, shew that (i) a— 6 o+5 c—d c+<f. 

and (ii) 6c® =ac(6—tf} " 


1890 -AFTERNOON. 

Head Examines, — ^hla. "W Gmepiths, M A 

1 Define parallel straight hnes and a gnomon, lyhen are seg- 
ments of circles said to be similar, and when is a circle said to be 
inscnbed m a rectilineal figuure ? 

2 If two angles of a triangle he equal to one another, the sides 
also which subtend or are opposite to the equal angles, shall be equal 
to one another 

3 If a side of any triangle he produced, the exterior angle la 
equal to the two interior and opposite angles , and three interior 
angles of every tnangle are together equal to two right angles 

In a right-angled triangle the hue ]oming the right angle to 
any point (except the middle pomt) of the hypotenuse is greater than 
one segment of the hypotenuse and less than the other 

4 Prove that the area of a quadrilateral is equal to the area of 
a triangle having two sides equal to the diagonals of the quadri- 
lateral, and the contamed angle equal to that between the diagonals 

5 Divide a given straight line into two pArts softhat the rect- 

angle contamed by the whole and one of the parts may be equM to 
the squaie on the other part V 

Prove that the recthngle contained by the two parts equal to the 
difference of the squares on the two parts 

Draw a straight line from a given point without the mrcum- 
ference, which shall touch a given oirole, and show that two, and 
only two, such straight lines can be drawn from the ^ven point 

7 In equal circles, equal straight Imes out oif equal arcs, the- 
greater equal to the greater, and the less equal to the less. 

If two opposite sides of the quadrilateral inscribed in a oucle are- 
cqual, prove that the other two sides aie parallel. 
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8 P is a point in APB an arc of a oirolc, the tangents at P 
meet the chord AB produced in B and AQ, perpcndioular to AB, 
in Q and QR is hiscoted in P. Prove that the angle ABP is double 
of the angle BAP. 

9. Describe an isosclcs triangle, having, each of the angles at 
the base doable of the third angle. 

SOLUTIONS. 


ISgO.-MORNING. 


1 . 


(a) 1st fraction of — >--^3? 


27^ 
17 "“6 

" 7'^ 126-7 
30 




so 


23 


17 




p _i 




23 M ^ 5 
‘6 no’* 23“ 7 

I 


and 2nd fr,iction> 

n 

le 


“I5-5' 

"V- 

it 

Ans — C + Y 

t-3 

Bs. 

as. 

P 

(h) 

3049 

0 

0- value at Be leach 

7 

8as. — J of Be. 1 

21343 

0 

0— value at Bs 7 each. 

4 .19 -"i of 8 as 

1521 

8 

0-vBUicat8a8 each 

1 a —i' of 4 as 

762 

4 

0 » %nluc at 4 as caoh 

6 p — i of 1 a 

100 

0 

0“^.'l^Hc .at 1 a each. 

1 p. -i of 6p 

95 

4 

C-a.alnc at C p each. 

15 

14 

l-aa1ucatlp each 

. Be 

23031 

7 

7— value of Bs 7 13as, 7p. 


(o) 27 0300000+ 0037-7305405 
76-7 102 27-2 


(h) Ans 


00 S09 90 


\ 


4773-1020 3753 130 x 27 139 

" 9990 *“ 9U90“ 370x27“ .^70* 

3u 13 225 .sores —13 225x48 10 sq 64009 sq jds 

Hone a side of the square field — •/ 64009 jd8.»»263 jds. 
.md l)Oiindar> —253 x 4 jds.— 1012 jds 
/. CD<it=>10l2xl5 Bh.— lls. 1771 
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4r 17 men do ,.’3 of the work in one day, 

or ••••• , 9 days 

Hence work remaining to be done** 1 - 

The no of men at work*«17+4=21. 

Let X denote the required no of days. 

.*.17x9 21 xa; J | 

. 17x9x7x8 j 



5. Annual income i- Bs 213| x 12 « Bs. 2565. 

Bs. 2565 Bs 4^ . Bs 59422} x 

9x118845 417 ^ 

^ • 2565^2“ ^0^^' 

6. (a^ 3o^»® + 4«^ 

10. 1 

a - 3a®ar* + 4*® 

+4a*^ 

— 3(**fa;^ •» 9aa;^ - 12a^» 

4oa;| + 12a^a?+ 16a; ^ 

a^x* —ax* +16a;^»«Prodaot, 

(«)Ea:8+»«+ll a;*-2a;*+a;*-l (a;- 1 
y afi+x^ + x \ 

~x‘—2x*+x^—x—l 
-a;®-**— 1 

— ^a;|-»*+a;*- r 


ar»-a?+lla;5+a;*+l /»*+»+! 
/ a;»~a;*+a;® V 


G. 0. M.-aj®-a;+l. 


a;*+a;®--a;*+l 

a;*-a:®+a; 

x^~x+l 

x*-x+l 
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■ 7 . 93r*-24r+19- ~ + ^^3a;-4+ ^—sq. root 
9 r* 


6r-4|-24c+19 

-24r4-16 


6 ,- 8 +^ 

2 * 


13 - -+ 

X 4 x* 
9 4 1 

a; 4 a;*' 


8. a) <l(**ll+-i(«-l)-K3r-7)-2 
clou »ng of fniction**, ■we get 
4*+4+Gr 6 - 9a: 21 « 24 
or 10a: - 9r-«»24 - 19, .*. re»5. 

. . _ 1 _ _ 1 1 1 
' * X'~a~’ x-u-t-e^ x-b-c x-b 
llccluoc each side and divide hv c, thus 
1 ^ 1 
(x-<t)(x—a4cj ^H,s-b-e)[x-b) 
whence (x— fl)* + c'a:— fl}= x-6)*— c(x— 6), 
or (x— a)*— (x— — c{(x— o) + (x— 61} 

*. 2x-a-6«s0, 2x«*o+6, x«J(a+6) 


/ 1 ^ 1 
<"•> E - 7j' 




Multipl> (1) hy 3, and (2) hy 2, 

Bi subtraction, 
1 


1^2 
X ly 

1 2 , 
— ^ 5 

« 3y 


21y 


■ « 
'll 




1 , y-i 


Also from (2)gj«^ + ^-^+5-V% 

9 Let X be the no of candidates . 

Oar 

Then DO passed = gQ- 

Of the additional onndidntcs, no passed nil 
and the -whole no of candidates, is x+30, 

By the question 

““ i^("+ 30 )or|§+ 11 . ^(ar+ 30 ) 
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Clearing of fractions we get 

S26aj+6500-224it+6720 .*. «-1220. 

Hence no. of candidates is 1220 

a 0 a . 0 , fl+i c+(Z 

10. ( 1 ) Since •*• T + ' “ + 


also 1 *=’'^— i) flj! 

Dividing (2) hy (1), we get 

?~j ta - — ^ or 0—6 0 + 6 . c— d c+d 
0+6 o+« 

(li) Since ^ *’* 

Hence a-d -h(r=3a ad-ice=ahc- adc =a6fi-d) 

1890.-AFTERNOON. 


1. Euclid, L Def 35 ; Euc H. Dcf. 2 , Euc. IH Def. 11 ; 

Euc. IV. Def. S. 

2. Euclid, I. & 

3. Euclid, 11. 32, 

(a) Let ABC be a right angled Ai baling the rt 4 At C in 

CA make the AACD<:2.CAD (L 23), and let CD meet the hypotenuse 
at D 

Since ACAD>AACD (Constr.), CD>AD 

(I. 10) A 

Again V /.CAB + ACBA=a rt. /. =» ^ACB 

(32) of which / CAD>AACD (Constr ) 

ABCD>ACBA, and.% BD>CD (1 19) 

But if D be the middle point of AB, then AD, 

CD, DB are all equal See solution of Ques 8 of 

1864 ^ C “ 

4 LetABCDbea quadrilateral, of nhich the diogonals AC and 
BD are intersected at O 

Through the angular points A, C and B, D of the quadrilateral draw 
atr lines |] to BD and AG respectively, intersecting each other in E, F, G 
and H. Join FH 

Then the AEFH has its sides EH, EF respectively equal to BD, 
AC and the contained /. at EssAAOB (I. 34) 

Since EFGH is a a (by construction) 

AEFH=J a EFGH (I 34) 

Eor the same reasons the A AOBslcuOE, 

ABGC = JnHG, ADGC=.4caCG and 
AACD s= jnOF 

Adding these, wo get fig. ABCDsJcuEFGH hi 
=»AEFH (Proved), 





MATHEMATICS 


203- 


5 Kuclid, IT 11. 

(a) Since AB.BH=AH» (II. Ill, and AB BH=»AH HB+HB» (II. 3.> 
.‘.AH HB-^HB>=AH*, or AH HB=AH»-HB* 

C. Euclid, III 17. 

(a) Since the 0 of conitroction cut the line DF'(seeFig. 2 of III. 17) 
in two points (III 2), tuo tangents only can be drawn from the giTen> 
point. 

7 Euclid, III. 27- 

_ (a) LctABCO be a quadrilateral inscribed 
in a Q, of uhich the opp sides AB, DC arc 
equal 

Then shall AD be parallel to BC 

Join BD 

Because AB=aDC (Hyp) arc ABs 
arc DC (III 23) 

Hence ^ADB =^CBD (III 27) and 
they are alternate ^s, AD |] BC (I 27). 

S Join PA, PB 

Since QAR is a right angled A. of 'rhich P is the middle point of the- 
hypotenuse (n% p ) AP=PR (reeQues 8 of 13(54) 

Hence APAR=»^PRA (I 3) But /1QPA= ^PAR+^PRA (I. 32> 
• / QPA=a2 / PAR 

How / QPA=APBA (in 32). .*. apba=2apab. 

f) Euclid IV, 10 


1891.-MORNING. 

Fapfr s‘'t i)/— Mr. G W. EtTcnw n, m a 
Head Z'.n/jnijitr,— 3Iii W. Booth, m a. 
1. Simplify the following esprcssions — 



2 Find the value of 2*4607 x 06 - 3 76 x 012 4 2 163-1 03. 

3 Find the inlue of 15 cwts 3 qrs 9 lbs. at Bs 25 12as 7p. 
per CM t 

4. If a man, walking at the rate of 3^ miles an hour, walks to n 
place in 4 hours 30 minutes, how long will It take a man, walking at 
the rate of 3| miles an hour, to walk there and baok 1 

5. A man invcits a certain bum in 4} per cent Government 
Paper at 104 The price falling to 101 he sells out and loses Bs 600 
By the transaction, cxclushe of brokerage. Find the sum invested. 
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6 A cives B 10 yards start and C 15 yaids in race of 100 
jrards , hoir much should B give C in 150 yards 7 

7. Dividea?+6o^a;^ + 6a''a!*'l-tf+ Sa’^ajS+To^a;^ by 


8 Solve the following oquationg — 


(а) 

( б ) 



*-1 a?+l ^ 
2 6 “ 10 
1 


1 


la-bUx-a)~ (c- d (x-e) (a-b)(3t-b) 


1 

(c-d)(a;-d) 


9 A tradesman sells two artiolcs together for 46 rupees, making- 
10 per cent profit on one and 20 per cent on the other If he had 
sold each article at 15 pei cent profit, the result would have been the 
same At what price does he sell each article 7 

10 Prove the rule foi finding the greatest common measure of 
'two numbers, a and b 

Find the greatest oommon measure of 

20a*— 33®i + i* aud 64a*— 3a6®+56*. 


11. If 


c 

d 


, each of these ratio! will be 


f pa*-fye*‘4»r(i*-f . . 
* lp6"+jrf" + r/*+. 




If a+6 b-he^e+d rf+o, prove that o=*c, or c + 6+c+d«=0. 
1891.-AFTERN00N. 


Paper set by— B abu Asuhtosh IICKnoPAnnAy, »a,fiias,fr.be. 

Head Exaimner,—'ilLn Booth, m a. 

1 Define a plane angle, the centre of a circle, p-irallel straight 
lines, the angle of a segment <ind an angle in a segment. 

2 If from the ends of a side of a triangle there be drawn two 
straight lines to a point within Uie trianele, these shall be less than 
'the other two sides of the triangle, but shall contain a greater angle. 

Prove the necessity of the condition that the lines are to b* 
drawn from the ends of the side 


3. In a right angled triangle the square described on the 
hypotenuse is equal to the sum of the squares described on the other 
two sides 

4 In every triangle, the square on the side subtending an acute 
angle, is less than the squares on the sides oontaimng t^t angle, 
by twice the rectangle contained bj either of these sides, and the 
•^straight line intercepted between the perpendioiilar let fall on it 
from the opposite angle, and the aoute angle 

5 Let B and CJbe two fixed points, aud FQ a straight line m 
the same plane as B, O Find the position of the point A on. the 
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k 5 — a!y*+a;^y^ 


X 

xy*+f/ 

xy* - x^y~ +x^y* 
x^y^-x^y^+y 

X X 12 
X^y^—X^y* +y 


, . . a+c 6+c 

(a) Ans -(jg_a)i6-a) (5~fl)(*-5) 

^ fa-6)faA-cl-(& + c)te-o ) 

*" (6-oXa;-fl)i!C-6) 

Niimr. —a* - ic— 6*+ao 

= -a<6-a)-<!(6-a)— -(6-a)(*+o) 
a; 4-0 


c* Ans 


(i) Ans ■■ 


(a -»)(»- 6 ) 

(a^+h^)(a*l)(a-h) * _ a»+6» 
(o— 6)*a(o+i) a ’ 

2 


»-4 «-3 

jMultiplyinc: both sides bv x- 8, we get 
>2 


®-3 

*— 3 

«-l 

+»-4 

OT 1 

2 

»-l 


(2) 


+l+-^-2 
x~4 

»“7. 

2af+ll 9*-9_4j}+13 15af-47 

a;+5 “ 3®-4~ a;+3~‘" ~3» - 10 


oi 


K-fs)- (’-3^.)- 


1 

aj+5 


3 1 

si -4^ a;+3' 


3 


3j;-10 

3g-4 - 3»-l 5 _ “Jg - 10 - 3»- 9 
(if+5) 3®- 4) “ ,»+3; 3® -10} 
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straight line PQ, ^^hlch is such that tlic sum of the sqiiaies on AB. 
AC IS least 

6 If a stiniglit line dra^vn through the centre of a circle^ bisect 
a straight hue 111 it wliioh does not pass through the centie, it shall 
cut it at right angles, •'ind if it cut it at right angles, it shall biseot it 

7 If a straight line touch a circle, and from the point of contact 
a ohord be diawn, the angles which this chord makes with the tangent 
shall be equal to the angles m the alternate segments of the circle 

8 Draw a common tangent to two circles, and show that, im 
gcncial, four aoiiunon tangents maybe drawn to two given circles 

9 Give onhi the constioictions of — 

{ft) lY 4 To inscribe a circle in a given triangle. 

lY 10 To describe an isosceles triangle having each of the- 
angles at the base double of the thud angle. 

10 In the triangle ABC, O is the centre of the inscribed circle, 
and Oj, Oo, Oj, the centres of the escribed cii'cle itliat is, circles 
toucliiiig any side and the other two sides produced). Show that the- 
four circles, eacli of which passes through three of the points O, 
O., O O3, are all cquaL 

SOLUTIONS 

189I.-MORNING. 

21-10 35-13 


1. (a) Ans 


(6< Ans 


35 


49 


25-18^11-5 


\35 7 \49^ b/ 



2 Ans 


a a - = >i 

4_s ^ I 

147642- 045+2 1 


>2 202642 


3 2qrs'=^of Icwt 


1 qr “ i of 2 qrs 
7 lh=fof 1 qr 
21b = i*4, of 1 qr. 


Es as 

• P 

25 12 

7 


15 

380 12 

9 

12 14 

3V 

6 7 

1? 

1 9 

Q-iV 

7 



I value of 1 cwt. 


value of 15 owts 
= value of 2 qrs 
value of 1 qr. 
value of 7 lbs. 

^ value of 2 lbs. ^ ^ 

Es 4ob 6 4j‘-,'2«-value of 15owts,3qi‘s Ottis.. 
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4. Iq 4V Iirs. the 1st man walks (4} x 3}) miles. 

2 X 4 i( X 3 ^ 

Hence time taken by 2nd man °> — ^ 

2x0x7x4, . 126, , 

” '272713' 

■6 In every Es. 104 104— 101) aEs 3. 

3 Es .600 Eb. Es 101 sum invested, 

.% sum invested a Rs 104x200»E3 20800 

6. While A runs 100 ytls, B i uiis 90 } ds 

and • 0 runs 85 yds. 

*. While B luns 00 yds, 0 itius 85 yds. 

•. 30 ytls, 0 .. 28^- y^ 

*. • •• 150 yds, C runs 28t x5 yds oi 141J yds. 

Hence B can give C a stait of (150— 14 I 3 ) i-e 

7 . x^+a^) a;+ 6 a ^a?^+5tt*a?®+0a’^ar^+ 7 <s**^+o^i+ 5 a^j;^+. 

sf+a'*® +a^ 


t 4, s fl 
5o®®®+6a*a;® 

5«®®^+5a^«^ 


•quotient. 


6a‘^®*+7a^®^ 


* 1 

a»®*+o 
4 1 

g*®* •♦• a 

■01 f 1 3“’*' o*~l . 3?+l 3 

(a) ® r“®-2-^"TT0 

Cle<aring of fractions, we get 

10®-6 + 2®-16®-15+2*+2-3, 
or 12»-6-17«-16, 123r-17®«6-16. 

or-5ar«" -10, ®<»2 

1 I 1 1 

' ' (a-6)(®-a)”” (c-c(K3f-o)" (o-6)(«-5)" Cc-cOl 

Transposing, we get 
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Hence (» - o) (a? - 6) = (a; - c) (a? - (i) 
or iB® - (a + 6)a; + a6 - a;* — (c+ ii)a/ + erf. 

/. {o+6)-(c+d)}a;=a6-crf. 

• T- 

(o-j-fti— (e + rf) 

*9. Let s be the selling price of 1st article in Bs. 

and 1 / tea *••••••••••••!•*• ••• •• 2nd 

Then, their cost prices are respectively ^^a; and §y Bs. 

Also the cost price of both together (®+y) Us 
By the question, 

a;+ya46 (1) ) 

• (2 m 

From (2', 1380a;4-1265y— 1320a;- 1320y 

.*. 60z=‘65t/or 12a;=lly (3) 

Substitute this m (1) 

Hy+y+4®i or f3y=46, .•.jf«24Bs 
Hence ai^46 -y <* 22 Bs. Thus the prices are 22 and 24 Bs. 

10. Todhuntet's Algebra, Art HO, or any Algebra. 

<a) 20o*-3o86+^64a*-3a6*+56*^^16 


320o*-15a6»+266‘ 

320o*-48a36+166‘ 


36f48o»6-15a6* + 9i* 


16a»-5a6» + 36® 

16o3-6a6»+36^ 20a*-3a86+6*^a-36 


80a4-12a»6+46* 
80a*— 25a®6®+ 15a6* 


- 12oS6 + 25o®a» - 15a&® + 45* 
4 


- 48a»5 +1000*6® - 60a5» + 166* 
-48a®6+15a6“-96* 


256*11000*6*- 75a6*+255* 


4oS-3a6 + 6* 
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4oS-3a5 + 5*116o*-5a6*+3i* (4a+35 
J 16o®-12a*6+4a6* V 


12a»6-9ab*+86® 

12a34-9a5*-l-36» 


G C M=4a*-3a6 + 6». 


11 . Lefcf-=%=^=> . .. * (suppose) 

oaf 

the a^liky c'^dJs, e=fk, &c — & 

..l>a’*+?c"+ =»(i)6' + j/*+&o. )h'' 
, „ j)a* + 51 c" + r«“ + &c 
" * ‘’pb'‘+qd’'-i-rf‘^&Xi 


Henoe each fraction 

I \ a a + i c+rf 
(a) Since -j— ** -j — 
' * b+e d+a 

. a+b i + a 


\» 6 " 


+pc“ ■*• fg**+ 


ip 6 “+prf“ + r/* + 





^ a + b+o+d a+b-\re + d , . 

•• *- 7 +J~~- rf+a " ^componenuo) 

«• either a + i+c+(/>=0, or c+(i=’d+a, o=»o 

189J.-AFTERN00N. 

1 Euclid, Book I Def 8 , Def 35 , Euclid, Book IH Def 7,8 
The centre of a circle is the point within a circle from which al 

straight lines drawn to the circumference are equal 

2 Euchd, Book I Prop 21 

(a) If this condition be omitted the two straight lines will no 
necessarily be less than two sides of the triangle 

3. Euclid, Book I Prop 47 

4. Euclid, Book I Prop. 47 

5 Join BC and bisect it at D From 
D drawn DA J. to PQ to meet PQ in A 
Then A shall be the required pt Join AB, 

AC 

For take any other point X is PQ and 
join BX, DX, and CX 

Since DAX is a right angled having 
the rt ^ at A , 

.*. DX>DA (1 19) and DX» 2 >DA 2 
To each add BD» % DX*+BD*>DAa+BD» 
2DXH2BD*>2DAa+2BD* , 

But 2DXa+2BD*=8X»+CX*>l 

and 2DA*+2BD3sAB>+AC> I 

bx»+ox»>ab»+ac* 



Todhunter’s Euclid, 
App Eic 1. 
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And thi3 may be shown of all other points m PQ except A> A is 
ihe required point 

6 Euclid, Book III. 3 

7 Euclid, Book HI. 32 

8 See Hall and Stevens’ Euclid, Ex 17 , Page 218 . 

9 (a) Euclid, B nr 4 ( 5 ) Euclid, B IV 10 . 

10 Join 0^02, aud it will pass through A Similarly Oj passes 
through B and 0^02 passes through C 

Join AOi and it passes through O Likewise O2B aud OjC passes 
through O 

Produce BA and CA to G and H respectively 

Since the ^CA02=\ C, Hyp CAG=^ ^BAH (I 15 ) ‘ 

=aBA02and the j^OAC=^OAB 

(Hyp ) the ^OAO^=^OAOj Hence OjA is J. to OjOj 

Siinilarl}', it may be shewn that O^B is JL to OiOj and O2C X to 
O1O2 Thus O is the orthocentre of the AOiO^Oj. 

(I) Consider the 0 s circumscribed about the As Oi020s and 

OOjOj 

Produce OA to meet the circumf of the 0 described about OO2O3 
in X and join OsX, O2X 

Since the A® OBOj, OCOj, are right angles (Proved), the A® 
B 0 iC+B 0 C =.2 rt A* (I 32 Cor) But the AB 0 C«A 0 | 00 » 
(1. 1S» , the ABOiC+-^ 0,002=2 rt As 

Again since OOjXO, is a quad inscribed in a 0, the A0,002 
+ A0,X02=2 rt As (III 22 ) Hence the A 30 , 0 + AOjOO^sa 
A0,002+ AOjXO® (Ax 1 ). Taking away equils the ABO,C=» 
A0jX02 How since the segments OjOiO, and 0,X02 contain equal 
angles, and are on the same base O2O3, they are equal, (III 24 i, In 
like manner it may be shewn that segments on the other side O2O3 are- 
also equal Hence the 0 s are equal 

(II) Similarly it may be shewn that the 08 about the As O3OO3 and 
OjOO, are each = the 0 about AO3O2O3 Thus the four 08 ore equal 
IPur figure seq Hall and Stevens’ Euclid lY Book 2 ud additional Prop } 


1892 -MOBNING. 


Head Examiner^—^hlLsL, W Booth, u a. 


1 

3 


Simplify -- *r-; 


4i-7g+3J 
lliof a^of^” ' fof 12 • 
Bind, to the neaiest integer, the value of>— 
39 37 x 760x 13 596 
1 293 X 12 


3. Eind the square roots of 097344, of 009604, and of 996004. 

^ 4. Bind the interest on 10 lakhs of xnpeesor 10 days at 4^ per 

cent, per annum. 

EEM— V 14 
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5» £3,000, -whiobi I he?d m the four pei cents , was sold for me 
when they were at 82J by a broker whose commis-.ioa u -f per cent ; 
and the proceeds were re-mvested by him in the four and a half per 
cents at 9Bf What amount of the latter stock did he puichase 

6 Solve the equations — 


0) ^(af-8)+^-^+ 


flf-1 _ 23-ar 

5 * 


/ \ sf + 3a 

' ^ 3?+A af+a + 6 

7 The express leaves Bristol at 3 p.m and reaches London at 
8pm the ordinaiy tram leaves London at 1-80 p m , and arrives 
at Bristol at 6 p m. If both trains travel unifoimly, find the time 
when they will meet 

8 Find the value of— 

- *{3af-?(7»-4p)} ] 

when *a — i and = 2. 

9 Find the square root of — 

4i^— 12ut— 65c+4ao 4-96* f c* 

4a*-h9c* — I2ac 


10 If » y y z, find the simplest value of— 

(xtfi-yt vaa)*' 

1892 -AFTERNOON. 

Head Examiner, — ^Mb W Booth, m a 

1 Define a plane surface, rhombus and an axiom Wliat axiom 
affords the ultimate test of equality of two geometi loal magnitudes 7 

2 Prove that on the same base and on the same side of it^ there 
cannot be two triangles having their sides whioh are terminated at 
one extremity of the baie equal to one another, and likewise those 
which aie terminated at the other extremity equal to one another 

3 At a given point in a given straight line you are required to 
make an angle equal to a given angle 

4. If there are two straight lines, one of wliioh is divided into 
any number of parts, the rectangle contained by the two straight 
lines IS equal to the sum of the rectangles contained bv the undivided 
straight line and the several parts of the divided line ' 

5 You are required to find the centre of a given cirole 

G ProvA that one circle cannot out another at more than two- 
points 
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7 You are laquired to insoribe a regular quindecagon in a 
given oirole 

(a) Show that if a polygon inscribed in a circle is equilateral^ ib 
is also equiangular 

8. Bisect a quadrilateral dgure by a straight line drawn through 
an angular point 

9 Describe a cii ole to touoh a given circle and also to touch la 
given straight line at a given point 

10. Prove that of all triangles of given base and area tha 
isosceles is that which has the least perimeter. 


SOLUTIONS 

1892.-M0RNING. 


1 1st fraction=- 


A 




V A ^ s 




160-81 
45 


■Hxi— 


44-3-7 + 


}xl2 


% 


2nd fraction <3 — 

•. Ans 

3937x760^35^ 

“*1293x12x100 ‘ 


irx4 


70 

3 


=0 


3937x19x2266 
1293 x 5 


169503598 

6465 


= 26218 - 26219. nearly 

3 (a) V097344= 312 ; (6) ^ 009604 « 098 ; 

(c) V 996004 = 998 

4 Interes t = lOOGOOO x x Ks 

= 00 ^ 000 «iig 1232 14as nearly. 

5 price exclusive of brokerage = (82| — J)£ =« 82^£ • 

£100 £3000 ' £82| proceeds of sale 
proceeds of sale =£30x824 —£2475. 

Price including brokerage » (98 J 4-^)£=99£. 

♦. £99 £2475 £100 stock bought. 

.-. Stook=£^.?5~^ = £2500 


6 


4+^ 

(a) i(»-8)+-^ + 


a? - 1 „ 23 - « 

7 


Cl&aring of fraotions, we get, 

28r - 224 4 - 1 40 4 35a; -t- 20a; - 20 = 980 - 644 4- SSv. 
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or 28a; + 35a? + 20a; - 28a; * 224 - 140 + 20 + 980 - 644 
or 55a; >3 440 a;=8 

(6) Multiplying across "we get 

(a; + a)® + 6(af + «)*»(■»+ 3a)(» + 5), 
or a?®+ 2aa! +a® + 6a;+ a6 =a;* + 3aa :+ hx + 3a6, 
or 2ax—3aai=‘ -a* + 2a6, or— aa?= — a(fi - 26) 

.*. x = a—^h 


7 Let a; denote the no of brs after 3 pm when they will me et^ 
The express ta'cea 3 hrs to travel the distance from B to L 

The oidmary takes 4V hrs .... L to B 

Take I = distance from B to L in miles 

Then express rate= -j- miles, and oidmary =77 miles, 
o 4^ 

the ordiuaiy started hrs before the express 

.*. By the question, 

(ac + lj)x 

( . 3\ 2 a;, 2a; , a; , 

*'*'2/ ^ ■g'*' 3°°° ^ 9 +^+3 = 1 5a?=6 

*. a; = l| hrs =1 hr 12 min 
Henoe they will meet 12 min past 4 

8 Ans = ^J'(y-a;)-35 i{3a;-^(7a;-4y)n 

A -J 

=> -^J'-»)-7(3a?-4y)+i{3a?-f(7af-4i;)}, 

= ^{y-x) - 21a; + 28y + j(7x - 4,y), 

= - 21a; + 28y + !p+ lOy, 

=> 2l3; + 28y-7a? + 10y 

» 2y - 28a?+ 38y = 40y - 28a? 

=3 40 X 2+28 X ^ » 80 +14 >=94 

9. 4a» - 1 2a6 + 4ac + 96* - 66c + «» / 2o - 36 + e 
4»® V 

4a -36 - 12a6 + 4ac + 06® 

-12t6+96* 

^ - 66 + eliac- 6ba -r 6* 

(4ac-b6c+c® 
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tind V (4c® — 12oc + 9c*) «• 2a — 3c 


• Ans 


2a— 3& + c 
2a- 3c 


10 

xyt{xTy s)* xyzix-^y+t's^ xy»'x*-y*-t\'^ 

’ {xy + yg+zx)^“ (afy + ya + y*;s“ S^x+y+zi^ 

- 

J'* 

1892.-AFTERN00N 


1 Euclid Bk 1 Def 32 

An anxiom ia a self evident truth, or more properly Amnion 
Notion Ax 8 

2 Euclid, Book I Prop 7 

3. Euclid, Book I Prop 23 

4. Euclid, Book II Prop 1 
5 Euclid, Book III Prop 1 
7 Euclid, Book IV Prop. 16 

(a) See Hall and Stevens’ Euclid, Ex 2, Page 275. 


8 Let ABCD be a quadrilate-^al 
til gure, and A the angular p^int. 

Through D draw OE |] to A C to 
meet BC produced at E and join AE 
Bisect BE in F and join AF. Then 
shall AF bisect the figure. Because 
AC 18 II toDE(Cons<r) the ^ 
ADO =AACE (I 37 ) To each add 
the A ABC the quad EADC 
=A ABE Again, V BF = BF 
{Gonstr ), the A ABFsaJ A ABE 
(I 39) i = fig ABCD (Jt'rohed). 
Hence AF bisects the figure 


A 



9 Let DEB be the given Q, 
7Q the given str line, and A the 
given point in it It is required to 
describe a Q to touch the 0 DEB 
and also to touch PQ at A 

At A draw AF A to PQ (I 11) 
Pind C the centre of the 0 DEB 
(111 1) and draw the diameter BD A 
to PQ Join A to one extremity D of 
the diam , cutting the circumf at E 
Join GE, and produce it to cut AF 
-at F Then F is the centre and FA 
the radius of the required 0 


O 



Because DB and AF are perp to PQ (Gonsir ) .*. DB is U to 
-AF tl 21) the 4CDE = ^EAF (I 29); but the 
(1. 5) for CDsCE,Abeing radius . and the L 15)$. 
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•. the /EAF=^AEF, and AF=»EF (I 6) Hence the Q with 
^tra F and radina FA will pass through A and F and will touch PQ at 
A, for the la at A are rt la (HI 16), and also touch the given © at 
E, for the pts C, E, F are colhnear (IH 12) 

(For Sjure see Hall and Stevens' Book III. additional proposition ] 

10 Let ABC and DBC be two As the given base BC and 
having a given area, of which the A ABC is isosceles, having ABasAC 
Tbea shall AB+AC<BD+DC 

Produce BA to E, making AEsBA [I 3] and join ED 
In the As ADE, ADC, since AE=AC constr forABaAC (Hyp) 
and AD common, also the A EADsaABC for AD (| to BC Provedathe 
AABC a 5)=ACAD fl 29) , ED=.DC (I 4) 

Now, since BD+DE>BE(I 20); but DE=DC (Proved) and 
AE=AC ( Constr J , /. BD-f-OC^AB+AC 


1893.-M0RNING 


P«yei sot dy—Ma 17 Geiffiths, ma 


jBsaef JExamin&c 
1. Simplify — 

(1) l + i+§+5 + | + f + f 
8}~lh 1 

•^•rli Sf — 


-Mr T7 Booth, m a 


(2) 


2 Divide 1 84626 by 23 4 

Express 456 and 654 as vulgai fractions reduced to their lowesi; 
terms, and their sums as a circulating decimal 

3. Find the cost of 73 cwfc. 3 qrs 14 lbs at 4( 13s pet owt. 

4. Distinguish between true discount and baukeFs discount 

Find the former in the case of a b 11 for Es 3486 6a3 8 p due 16 
months hence, the rate of iuteiest being 5^ per cent per annum, 

5 A man invests Rs 163,000, part in government 4 per cent, 
stock at 108, and the remainder in municipal 6 per cent debenture- 
stock at 109;^ Find how much he must invest in each in order that 
he may have an equal income from the two sources 

6 Find the highest common factoi o£ — 

3»*— 5»*+5a;— 2, and 2r*- 2a?® + 3j7*— a;+l 

7 Extract the square root of— 

, 4»‘=il2afS+13iif*-22af*+25fl;S-8af+16, 

<5 Solve the equations — 

‘ V (1) 120ar-4[5af-2{6arf7(a;~8)}3 
% ^ '■ ' • - 16 - 4 [ 33 ?- 2 i«- 6 (ar-l;}) 
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-10 -19 

** («+5X3a;-4)'" (a;+3;(3a;-10) 

(a5+5)(3a;-4)=a(»+3lt3jr- 10) 
3i’+lla?-20»3a;>-«-30 
.•.12a;- -10 jt — 12- 

'8. Let X be the cost of tlie picture in sliilhng. 
Then x is also the frame ... 

By the question, a— 30 =■ J (a; +15) 

2a;- 40 *• a;+ 1 5 .*. a: = 55*. = £2 15r. 

I860.-AFTERN00N. 



1 *.* ^CBG=^BCF (Provedin I o) 

BH=:CH (1 6) ; 

Agam *.* BAaAC and AH com. 
and BH=CH 

.% ^ BAH=^GAH (I. 8). 

'2. Euclid L 31. 


- 3. Let A B and AC he the given str. lines and p the given point. 

Bisect the ^BAC by AD j 

From P draw PEJLAD . 

> Prod. PE both ways to meet AB in F and e ** 

‘AC m G n 

V £FAE=£GAE (Cons ) 

and ^FEA = 4AEG (Ax 11) also AE \E 

com* \ - 

.*. /1AFE=^AGE. (I.2G) A G G 

4 Euclid IX 14. 


o. Join QB 

V The angle AQB is a rb angle (III 31) 

.% AB»=AQ»+BQa(I 47), 

=rAN»+Naa+2 NQ» 

Al3oAB2=AN»+NBa+2AN NB 

(U 4). 

.*. 2NQ*=2AN NB, or NQ*=AN NB 
Add to each of those equals AN^. 

then AN*+NQa=aAN*+AN NB. ... 

But AN»+NQ«=AQ* (I 47) A N O S* 

and ANa+AN NB=AB AN (H 3). , 

.*. AQ®=AB AN=2AO AN 

If PO be joined, we can likewise prove that AP^aAO.AN. 

Whwefore AQ^==2AP2. 
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( 2 ) 


af +6 x — b 
a—b 0 + 6 ’ 


-- 3.' 
'®)3 I 


9 Dl^ ide the number 834 into tvro parts suoli that 30 per cent, 
of one part exceeds 40 per cent of the other part by 6 

10 If fl 6 c ' (f, prove that 

ma-nb a + b me-nd c + rf 


What number must he added to each of the numbers S) 5, 7, 10 
to give four numbers in proportion T 

1893.-AFTERN00N. 


Paper set bt /, — Mn W Griffiths, m a 
Head Examiner^ — Mr W Booth, m a. 

1 DcGne a right angle, a rectangle, a tangent to a oirole, and a 
regular polygon 

2 If tu-o triangles have t'wo sides of the one equal to two sides 
of the other, caoli to each, and have also the angles contained by 
those aides eqnal , then shall the r bases or third sides be equal, and 
the triangles shall be eqaal in area, anti theii remaining angles shall 
be equal each to caoh, namely, tho^e to whicli the equal sides are 
oppo.-ite ; that is to saj, the triangles shall be equal in all respects. 
Pro\o this proposition 

3. ABOD IS a parallol^ram, and KC, KD, are the oomple- 
ments of the paralleloCTanis EH, G-P, about the diagonal AO, EKP 
being parallel to AHD, and GHH to AEB show that the com* 
plcmcnt BEI it ill be equal to the complement KD 

Show also that the gnomon BHF \s ill be double the triangle 
OPH 

4 In an obtuse-angled triangle, if a perpendicular is drawn 
from culler of the acute angle. 10 the opposite side pioduoed, shovr 
that tlie squaic on the side subtendii g the obliise angle is greater than 
the equal cs on the sides containing the obtuse angle, by twice the 
rectangle contained b^ the side on uhish, u hen produced, the per- 
pend culai falls, and the line intercepted without the triangle, 
between the perpendicular and the obtuse angle 

5 Prove that angle at the centre of a 0 role is double of an 
angle at the ciroumferance, slniiding on the same arc 

5 If from any point without a circle a tangent and a secant he 
drawn, pio\e that the icctangle coniamed by the u hole secant and 
the part of it without the ciiclc will be equal to the square on the tan- 
gent 

7 In a guen oirole inscribe a triangle equiangular to a given 
tiiangle 

8 Bisect a triangle by a straight line drawn through a given 
pom t in one of iti sides 
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9 Two ciroles tonoh each otliir extenislly m A, and a straiglit 
line touches them in B and G respectively Prove that BAG is a 
right angle 

10 Given the base and vertical angle of a triangle, find th« 
locus of the centre of the inscribed circle 

■ ' SOLUTIONS 

1893 -MORNING 


1. {l)Ans-l + 


210 + 280 + 315 + 336 4- 350 *• 360 


5t% 


(2) Ans 


420 

7} i 1 _ 

§+^" 

300-7 

42 1 5^5 

V- 


4 + « 


4 + 


293 


15-4 

20 


2 

( 6 ) 

(c) 

(rf) 


6 

12 * ll 

(a) 23 4 ; 1 84626 *0789 


O t 


m 

91" 


H2 

•1° 


4+l-i 


1 

273 
91 ' 


654 > 


456-4 

452 

226 


ogj 990 

°495' 


654-6 

648 

18 X .36 

36 

990 990 18 X 66 55 


4'>65656 
6545454 
1 1111110 


Ans - 1 i 


2 qrs =»4 of 1 ewt 
1 qr of 2 qrs 
14 lbs <= j of 1 qr 


£ 

4 

s 

13 

d 

6 

10 

46 

15 

0 



7 

327~ 

5 

0 

14 

0 

6 

. 2 

6 

9 

1 

3 

M 


11 

8i 


— cost of 1 owt 
-• cost of 10 cwts 

— cost of 70 cwts 
—cost of 3 cwts 

— cost of 2 qrs 
'“OO'-t of 1 qi 


£345 7 df acost of 73 cwts. 3 qrs 14&s 

A See Banker's Discount - Interest 
(o) Int of Es 100 for 16 mo ®5}p ot=3-4xU-Es -Es ^ 

3436, 6as 8p .Es true disc, 
or Rs. Es 3486]-*^ . Es. ^ true disc. 
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true disc Es. 

-Bs 238 Sae 2? p 

- t inn 5X108 inn . 1 


■6 4 - 5 . 108 a? a? = ^-|^=135 135 + l09}«244i 

aAjti • leannn laK n * <■ 163000x135x2 

244i : 163000 135 1st invest ^gg 

«Es. 90,000, 2nd invest- 163000 - 90,000- Es 73000. 
■ 7 . 3®’-5»* + 5a;-^2a?*— 2«*+3**-aj + l ^^+4 

6a;* - 6** + 9r* - 3» + 3 
6 i*-10a;* + 10»*-4r 

4r*- *®+a;4 3 
3 

12r*-3a;’4 3a;4 9 
12*»-20x* + 20ar-8 

17 117*® -17a; +17 


a;’ -a; + 1 


z^—s+\\ 3** -5a;* + 5a;- 2/3®— 2 
y 3x* - 3a;* + 3® V 


- 2 ** + 2®- 2 

— 2a;®+23;-2 

G. 0 M —V*— ®+l, 

7. 4®»-12a;5 + 13a;*-22®* + 25a;=-8* + 16(2r*-3v»+«-4 
4®* V =* root. 

4r»-8*» -12rS+13®* 

- 12g8 » 9®* 

4** - 6®*+® 4**— 22*® +25®* 

4®* - 6®® is* 

4®® — 6®*+2®— 4' -16®®+24c*-8®+16 
1 - 16®®+24ig* - 8®+ 16 

(1) 120®-4£5®-2{6*+7®— 56}] 

— 16—4{3®-2{®— 6®+6}] 

or 120® —4[5® — 2(13® - 56 •] - 16 — 4{3® — 2( — 5® + 6)] 
or 120® - ^5x - 26® + 11 2] - 1 6 - 4 (3® + 10® - 1 2] 
or 120®-4[ -21®+112] =16-4[13®-12] 
or 120®+84®- 448 - 16 — 52® + 48 
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or 204* - 448 » 64 - 52a?, or 204r + 52* =64+448 


( 2 ) 


or 256 af=S 12 
af-f-J v—h 


or 


a — b (t+b 
x+b a—b 


x-b a-^b' 
3 


0=2 


By Comp and Divd , — = Ar 


a?= - 


p) -+- 
' a; y 


(1) -- - =2J... . (2) 

^ • X y 


Multiply (2) bj' 4 and add (1) 


42 ,, 
or --14 

X 


6 4^ 36 4 

^ — + ' — ■“ ^ =3 + XI, 

X V X V 

And--=^^-® = j-3=-.i, .*.y=-4 
y 4 0 4 

9 Let X be the greater part, 

then 834 -a; is the lesser part^ 

Then by the question, 

l*oV-^o®o l834-a?) = 6 

or (834-a:)«6, 

4a;-2502+3w=60, .*. 7a?=2562, 
Hence the parts are 366 and 468. 

0 , ma mo , ma — nh 

d' nb"^ nd' * nb 
ma—nb nb b 
' me — nd nd 3 * 

0 + 6 e+d 0+6 6 

^“ir=~r' -cTd°d 


a;=3 


10 


Since 

0 


9= 366t 

mc—nd 
nd 


Hence 


mo - «6 0 + 6 


or 


7)10 - m6 mo — nd 


mc—nd c + tt’ a^b 
’ ma-nb o+6 ma—nd c + rf. 

(a) Let a; be f^e no to be added, 
then by the question, 

3+a? 5+x^7+x lO+v 
(3+a:) 10 +3:)=(5+a;)(7+a?), 
or 30+13a:+a;®=35+12a:+a?®, 
a? = 5 

Hence the leqmred no to he added is 5 


c+d 
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1893.- AFTERNOON. 

1 . Euclid, Book I Dcf. 10, Dcf. 31, Book III Def 2 

A polygon which has all its aides equal and all its angles equal is 
called a reijitlar polygon 

2 Euclid, Book I Prop 4 

3 Euclid, Book I Prop 43 

(a) Since A K is a a and EH its diagonal 
.•.□AK=2AEHK (I 34) 

Again, *.* the o BK and AEKC are on the same base EK and bet. 
qho same I,s EK and BC 

.-.a BK=2AEKC (I 4) 

Similarly, a KD=2AHKC 

Hence, adding we get the gnomon BHEs2ACEH 

4 Euclid, Book II Prop 12 

5 Euclid, B 10 k III Prop 20 
C Euclid B 1 )k III Prop. 36 
7 Euclid, Book IV. Prop 2 

S Lot ABC be the gnen A* 

P the given point in the side AB 

Bisect AB at Z, and join CZ, CP 
Through Z drau ZQ I| to CP 
Join PQ 

Then ahall PQ bisect the A 
Because BZ = AZ (constr ), 

*. ABZC=iAABC (I 38) 

Again, V A® PQ2 ZCQ are on 
the same base ZQ and Hot tlie same I's 
ZQ and PC (Proved) 

.*. AP0Z=AZCQ (I 13) to each add ibo ABZQ 
.*. ABPQ=ABZC=iAABC 
0 At A drau rho common tangent 
AP to meet BC at P 

Since BP = AP (III 17, C 01 ) , 
the APAB = 4P8A (I 5) 

Again, *. AP = PC (III 17. Gor ) ; 

.*. the APAC=APCA (I 5» 
the / BAC=/s PBA+PCA 
{4x 2 ) 

Hence the ABAC is a rt A (I* 32) 

a 

10 Let BAC be anj A Ibc given bare BC, having its vcrtica 
A = tlie given A^ » AO, BO, CO bo the bisectors of its angles.. 

Jl IS required to find the locus of O 

7’hcn from ABOC 04 -'‘Bt?C= 2 rt As (I 32) 

Also from tho A ABC. A+B+Css:2rt A^ (I 32) 
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*. iA+JB+iC=art L , 

Taking the difference of these equals, we 
get O— iA=one rt 
*. 0=art 

But A is constant, being alwayB= , 

*. O IS constant 

Hence since the base BC is fixed, the 
locus of O IS the arc of a segment of 
which BC IS the chord 



1894.— MORNING. 


Heai Examtneo , — ^Mn W Booth, m a 

1 In a compound metal containing tin and copper only, the 
'proportion of tin to copper is 7 75 to 92 25 Find to the nearest penny 
■the value of 8 cwt 3 qrs of it. Tin oosts 1401 , coppei 801 per ton. 

2 A rectangular court la 50 j ards long and 80 yards broad It 
has naths joining the middle points of the opposite sides of 6 feet in 
breaath and also paths of the same breadth i nnmng all round it The 
remaiuder is covered with grass If the cost oft be pavement be 1«. 
6d per square font and the turf 3? per square yard, find the oost of 
laying out the court 

3 Find the value of *267i875 of 31 in shillings, penoe, and 
deeimal of a penny 

4 Find the square root of 1 — ( 0678)* to four places of decimals. 

3 At a cricket match a contractor provided lunoheon for 24 and 

fixed the price to gam 12 1 per cent on his outlay Three persona 
were absent The remaining 21 paid the fixed price and the con- 
■tractor lost 2 rupees What was the charge 7 

6 If tf b^c prove that 

a*+o6 + 6* o®— a6 + 6®— c*+ccl+(f* c* — crf+rf® 

7. Find the G C M of 

2»» - 4»» - 55» and **+ +25**+52»* - 11*. 


Solve the equation — 

*j^ 

6 

jgj 3-» 1/3-2* 




4*— 14 *4-10 

3 “io"’ 


; l/3-2*v 
3V 4 /“ 


2*+ 3 




2 /• 


9 Find the simple interest on Rs 52345 for 134 days at 2f pee 
■cent per annum 

10 Simplify 

(21 - 31)» - P . 41* - (31 - i)s . 91* - 1* 

4t* - (31 i-i;* 9(I-« - (2X, +31;* - jt* 
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1894 -AFTERNOON. 

Ifeaii Evamvicr, — Mr W Booth, m a 

1 From a given pomt in a qi\cn straight Ime jou arcicqiurcd 
to draw a sti-aight line equal to the given straight lino 

2 Define parallel lines Define a plane 

Pio'e that a stiaight line £ilhng'on tiio other straight lines 
Slakes the altcinato angles equal to one another, then the straight 
lines shall he ])arallul 

3 You aic required to constiuot fa square equal to a regular 
2 Jcnt.ngon. 

4 Proie that if .ant two points aie taken in the oironinference 
of aoiixlc the ciioicl vliich ]oiiiB them falls vithm the circle 

5. Prose that similar segments of circle-, on equal chords are- 
equal to one another. 

6 From a gii cn ciroh \ on arc requn ed to cut off a segment 
which shall cont.'iin an angle oqu.il to a gnen angle 

7 liv the foul til Book of Enolid ion sre requircdllo constrnot 
an angle equal to onc-thii tieth part of a right angle 

8 TriBcrl a r ght angle 

9. Describe a cirole passing thiough t\io gnen points and 
touching a giM'ii stnight luu 

10 Gnen two points A and Band .i stnuglib line L, find a 
point P m L such that AP plus B shall be a ni'mmuiu 

SOLUTIONS 
1894 -HORNING. 

1 .Since 7 75 + 02 25-100 

7 75 

• III the ooinpoud X SJ cuts is tin, or tons 
52 25 

'lOy ^ copper, or tons 

salue rcqd.-f^iVrn ^ IdO+^^JglJ x80»£ 

14j. llJrf +£32 5 t Off »£37 Or. 8// 

2 Aiea of paths snrronnding the court 
-OKWO- 6) -f (90-6)1x6 sq. ft.-2x228 x G sq ft 
Area of paths joining the middle points of opposite sides 
-6{{150-12)+90-12)l-6x6sq ft«2]0x66q ft 

.*. Arc.i of paacnient— (2 x 228 X 6 + 210 x 6) sq ft 
— G66 X 6 sq. ft —3006 sq ft 
JIcneo are.i of ground covered with turf 

— 50x30 sq.jds — 222x2 sq jds — 105Gsq yds 
cost<«(3906xls+1056x 3}r >«08?i8r —£491 8r, 
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. 2671875-267 . 2671608 

“ 9999000 9999000 ^ ® 

= l6^3«30/ff5 =16i 0.375013rf 
1 - (0678)B 1 - 0 00311665762 => 999688334248 
V( 999688334243 » 9998 
12i 

Here gam = or ^ of the outlay 
Suppose Be. 1 to be the cost, .*. chaige is f 
192 - 1 89 


. Loss* 


i-21 x|. 


8 


'=1 


2 I charge, charge =Bs 


2x9x8 
3x8“ ' 


= Es 6 


6 

Now 

and 


O 0 

Let T== -.“i, then a='bJe and c^-dk 
b d 


g*+a 5 + 5 ^ 
a®— «6 + 6® 
c® + erf 4- rf* 


6®i»4.6®;Er + 6* 6®(P+/fc + l) As + jfe + l 

’ 6 »A®- + 6 ® “ 6 v(jfc*_* + li ^ 
eWWs^rf® rf®i** + Ar * 1 ) 


e*-crf + rf® <i*A:*+rf®Aj+rf® d®^^*-A+l) 
a ®4a6+6® c®+crf-»-rf g 
o® - a5 + 6* ** c* - cd + rf*’ 


A® -A -hi' 
A®+A*l 
A + 1 


ora®-*-a6+J* . a® — a6 + 6®=c* + crf+rf* o*— erf+rf®, 
1st quantity «=a?:*® — 2a;® - 4r — 65) 

2nd . ... =®(»*+8*®+25** + 52r— 11) 

Now, ®*— 2a;® -4* -55 1®* 4- 8a;® ♦ 25r*4-62®-lll®+10 
y »*-2»»-4®®-55» V 

l0®»+29®® + 107*-ll 
10«® — 20x® - 40® - 550 


4^ 49*® + 147®-(>539 


«® + 3® + 11 

®*+3®+ 111 ®*— 2®*— 4® - 55/®— 5 
y»*+3»* + ll® \ 


-5**- 15® -55 
-5»®-15®-55 


8 


.• G C M required =®(®* + 3® + 11 ) 
.* + 5 ,/® 2 \ 

( 1 ) + y (2 5 ) ® “ 


4*-14 _ ®+10 
3 3o~ 
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Clearing of fractioDB, we get 

15:»+5) + 10 I) -60;34-2a;) = 30(4ar-14)-9(»+10), 

or 15r+75 4-5r-f 4 - 180— 120aj«120a;— 420+9»+90, 
or— lOOr - 101 - 129*— 313, or 229e;a229, a?*»l. 

/n.3-« 1 /3-2a:\ 2r+3 . /, l+3a?\ 

(2)— - i (— h - 7 -+ 2-1 

Clearing of fractions, we get 
42{3-a;) - 7v3-2®) = 12 2r+3) + 21 -42a + 3a?), 
or 126 -42a?— 21 •t-14r»24i?+36 + 21-42— 1263?, 
or 105- 283 : =» —102a; +15, or 74r** -90, a?= “I®. 

9. In tere3t=Es. 12345 X x = 12345 

-Ej. 124 lOas. lls *5 P 

„ ,, (2il-3?4.It(2i-3Z-A) %'h-h'k-^l) 

10. 1st quantity- 3(r.W ^ 

I- 1 
“i+r 

„ ^ (2^'+-3Z-?C)(2i'-3Z + il)_ (A+3Z)x3y&-Z) 

“ 9(i& +Z> - Z) " 9(t+Z)(il- i; ■ 

_ i!? + 3Z 
“3(i+zr 

_ , 4- L^Zl—k) 

“ (fFhSZTO-t + 3Z - >t) 

3Z-y[: 

3X'+Z)‘ 

, jfc-Z. I + 3Z . 3Z-A: 3i-3Z+ife+3Z+3Z-* 

.. Ans. SwfeTzT' 

3(k+l) 

“sa+z)" 

1894 -AFTERNOON 

1. Eaclid, Book I, Prop, 2, The given point being situated in tb« 
^jiven straight line 

2, Euclid, Def 35, Book L Def 7, Book I, 

(a) Euclid, Book 1 Pi op 27. 


2nd.a.. .« 


otu .. .... — . 1 
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3. Euclid, Book II. Prop 14 
4 Euclid, Book III Prop 2. 

5. Euclid, Book III Prop 24 

6 Euclid, Book III Prop 34 

7 Describe an isosceles AABC 
Laving each of its angles at the base BC 
double of the vertical l_ A (IV 101 
Bisect the ^ A by the straight line A D 

(I 9) 

Since /:A+£B+/:C=2rt ^s(I 32), 
but ^B=^C=2 ^A ( Gonstr.) , 

/. 52.A=2 rt. ^s and ^A-=| of 
2 rt. ^8 
Thus the ^BAD=^ one rt ^ 

Take a right ^ YXZ and trisect it Let ZXP be one part 
XZ make the ^ZXQ= J of a rt. ^ (I 23) 

Then the ^PXQ=(i-i) ' 



At X in 


Then the ^PXQ=(J— J) of a rt nf a rt Bisect tbe- 

/ PXQ by XR (I 9) and again bisect the / PXR by XS (I. 9) Thus 
the i^PXS= 3 V of a rt l_ 


the _ 

8 Let BAC be the right angle 

In AC take auy point D and on AD describe an 

equilateral A AEO (I 1). Bisectthe EAD by 
AF (I 9). Then AE, AF trisect the ,^A 

Since the AEAD=>| of a rt A (I 32) % the 

A BAEsal—f rt L.^\ rt At and the A DAE is 
bisect by AF, each of the parts EAF, DAF is 
i of a rt A 

9 Let A and B be the given points 
and CD the given str line Join BA and 
produce it to meet CD nt P Describe a 
square=:the reot PA, PB (II 14) , and 
from PC PD out off PQ=a side of this 
square Through A, B and Q describe a 
© iTV 5) Then A BQ is the required © 

Since PA PB=PQ* (conslr ), , 
touches the © ABQ at Q (III 37). 

10 Draw AO perp to L, 
and produce it to D, making 
CD=AC Join BD, cutting L 
at P Then P is the reqd, pt 
Join AP Then AP + BP shall 
be a minimum For, take Q any 
other pt in L and join AQ, BQ, 

DQ 

^ In the As ACP, DCP, 
because AC=:DC (Ax 11 , 

•*. AP=DP (I 4) Similarly, 
it may be shewn that AQ=sDQ 
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6 Euclid IIL 21. 

7 Let the AABC be inaccibed withia the 
©ABC, 

also let BED be the diaitieter. 

Jom DC 

The angle DCB la a rt angle (III 31) 
Then 4BAC=^BDC (III 21) 

To each add the augle DBC 

abac+adbc-=abdc+ ^DBC 

=1 rc angle 

(because BCD is a rt angle) 

%t /BAG IS less than a rt angle by 
ADBC 

8 Euclid III 34 



1861.-SI0RNINa. 

HMmiJio ), — H Scott Smith, BA 

- 1 X 8t“ 6J of 4^ 

1. Express as a decimal fraction " 4+2jr '* 

2 Bedtice 3s 6J to the decimal of £5 and 0234 to a vulgar 
fraction 

3. If an estate be worth £2374 16s per annum, and the land* 
tax he assessed at Is m the.£, what will be the net annual 

income ’ 

4 How much laud may be rented for £1716 10s 6(f. if 3 acres 
saa lented for £4 13s 4cl ? 

5 Extract the squaie loot of 00099856 

6 Divide 28»* + 13a;*y*—»pS + 15p* by 4»*+4a;y + 3p*. 

7. Eeducee - . - a- 1 - — — + 

4a«ta+»j 4a*ta-a;) 2a*(o* + »*) 

to the form -r ^ 

a* -a?* 

8 Multiply a;— a?^p-+p by 

9 Solve the following equations — 

( 1 ) 

o o 
(u) 4a;+3s»8x- 9 

(m) ^»+9=»l+ ^/'x 
(iv)a;+3}=10 # 

3a?+2p=9 ) 
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Now, since DQ-fBQ>>BD (I 20), but DQ=AQ [Proved], and 
BD=BP+PD=3BP+ AP {Prored) , AQ + BQ^’BP+AP. 

And this may be proved of all str hues drawn from A and B to any 
other pt in L 

.*. AP+BP IS a minimum 

1895.— MORNING. 

Paper set 6y— M r W Booth, m a. 

Head Examinet , — Mr J H Gilliland, si a 

1. Find the bquaie root of 1+^ ( 0345 * correctly in four'places 
of decimals. 

2 Find the sum of money which put out at simple interest 
at 2^ per cent per annum will in 134 days exactly produce 124 Bs, 
lOas iTMt p [A year contains 365 days ] 

3. If one pound sterling he worth twenty-five francs and sixty 
centimes and also noith sixth-thalers and twenty silber groschen ; 
how many francs and ceutim s is one thaler worth 7 

pT B — One thaler =» 30 ailber groschen , one fraucsa 100 centimes.] 

4 Simplify— 

+ 14x3 16' 

5. I invest 12805 Es. in the 4 per cents at 98J, and when they 
have risen to 102| I sell out and invest in the 4| per cents, at 105| * 
what is the oliange m my inoome r (Brokerage ^ per cent on all 
transactions ) 

Or convert into a decimal :& action, pointing out accurately 
the recurring portion (if any). 

6. Multiply togetbei — 

»*- 99a/* + ® — 29 and a;5_i7a;*A2053:*— 19®*+23»— 41, ^nd 
arrange the product in desceudmg powers of x. 

7. Find the Greatest Common measure (if any) of 
»s t 3r*-»-46a?* +89a?» + 127r 164 

and a® + 3fl;5-j.46a;4^393;-.j. j32a;i^.269:i;+205. 

8 Solve the simultaneous equations — 

3a7+20=4y-20 I 
4(af-2)=3(2/-3) f 

9. If a i =»c d you are required to prove that 
(o-+6^.* (c^+rf^)*=>a— 6 ;c-c?. 

10 Simplify the expression — 

1 

- ^ 

E E M.— V IS 
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1895.-AFTERNOON. 

Papet set b^,— M b W. Booth, -m.a. 

Jlcad Bxamme),—MH J H GILULA^D,M v 

1 Oa the same base and on the same side of it there cannot be 
two diffeient equilateral triangles constructed prove this and quote 
acourately the enunciation of the proposition of which this is a 
particulai case 

2 Being given two straight lines meeting in a point you are 
requiied to draw tliiough the point a straight line which shall make 
with one of the straight lines an angle equal to the angle it makes 
with the other 

3 If two squaica are equal their sides aie also equal . prove 
this State and prove the propositions m the first book of Euoiid m 
whioh the preliminary of this question is used. 

4 Being given a ciiclo you are required to hnd a point sucli 
that all straight lines drawn from it to the ciroumfeieiice aie cqikil 

5 Being given a circle and a point outside it you are required 
to draw a straight line through the point to meet the oiicle, and wluch 
on being further produced 111 the same direction will not out the oircle. 

6 To a given straight line you arc required to apply a parallel 
logram equal in area to a given equilateral tiiangle, and containing 
an angle equal to an angle of an equilateral ti lan^e 

7 Being given a triangle you aie required to find a point 
equidistant from the three vertices quote the enunciation of the 
proposition of which this is a part 

8. Bein|; given a triangle, find a point such that the peipendi- 
culars from it on the sides are equal quote the enunoiatiuii of the 
proposition of whioh this is a part 

9 Prove that the perpendiculars dropped from the vertices on 
the opposite sides of a triangle are i,onoiirrent. 

10 Being given two intersecting lines and a point O, >oti are 
required to draw through O a straight lino meeting the given lines 
in P and Q so that the rectangle OP OQ ni.iy he gnen 

SOLUTIONS. 


1 

2 


18g5.-M0RNING. 

1 + 0345)* = I 0000205318125 

Ana. - ^/■(i 00002053181250}- 100001... 
Int of 100 Bs for 134 days at 2^ pei cent. 
=a3ix2j-)Es 

andEs 12410a lliljp -Es 

'• ns Es Es. 100 sum 


sum—Es 


3639306 X 100 x 730 
737 X 29200 


-Es 12345. 
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3 £la25fi, 60o =s2560c. 

AUo £1=»6 thalers 20«. groB=»6J th<iler;> 

*. thalers B2a60c 

, , , 2560 2560 x 3 

1 thaler =»-^c*a — ^ — ca»384ca3fr 84c. 

* t J - 9 X 5 4') 

4 + “ 14x3 4xlo 

15-5 


Rd 13000 


5 Heio(98j + i)=98J 

ltd 98i ltd 12805 R, 100 stock 

stock -Jla. l?525iLl22JL?„ Ka 13000 

Again (102;-})-102i and (1053+])= 105; 

.% IL». 1053 Its 102; It» 13000 . stock b\ fiansfci 

*. stock ie<i(l.«R''. 845x8 12600 

lacomu in lsti.ase=»Bd 130x4=»Eii 520 

.,2iul cade=»It3. 126x4it3llj> 567 

*. Inorexsc in mcoin-isallf.. (567— 520)>“R' 47 


10950 \ 


15200 

14000 

146U0 

12775 

6000 

12250 

5475 

10950 

5250 

13000 

1050 

12775 


16000 

14000 

14000 


0000 
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6 a;S-17a;*+105a:®— 19«*+23a?-41 

a;* — 99:c*+ ® —29 

a;*-17aj^ + 105»’ - 19a;S-|- 23®*- 41®» 

- 99®^ + 1683®* - 10395®« + 1881®*- 2277®® +4069®* 

+ ®*- 17»®+ 105®*— 19®®+ 23®®- 41ar 

- 29»s H 493®* -3045®*+ 651®* -667® 

+1189 

«» + 116®' + 1789®“ - 10460®® + 2502®* - 5382®» +4633®* - 

708® + 1189 = Product. 

7 ®5+3®*+46®® + 89®s+127®+164J 

®» + 3®s + 46®* + 89®* + 132®2 -J- 160® + 205f* 

^»* + 3*5 + 46®*+ 89®* + 127*® + 164® 

o l5®®+6®-«-205 
®* + ®+4l 

** + *+411 ®s+3®*+46®»+89®»+127®+164/»»+2®» 4-3®++ 
y »*+»♦+ 41®» V 


2®*+ 5®*+89»® 
2**+ 2®*+82®* 


3®»+7®s + 127® 
3®* + ai*+123® 


4®»+ 1»+164 
4®* + 4i + 164 


G C M =®®+®+41. 


8. 3»+20=4i^-10 .... (HI 

4(®-l)-3(jr-3) ... . (2)f 

From (1) 3®— 4y«» - 30 
„ (2)4®-3y=-5 
Adding and subtraotuig, we get 
7®-7j/= -35, or x-ifca~5 
and — ®-y=a — 25, or ®+^b25 
Hence 2®s20, and ®— 10 
and 2j^»30 and ^al5 


S. 


Since 


.. — » 


e-d 

-a 


a - b b 

c-dT 3 
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(j^ a“+6* c^+ d“ 


n d* 






1. 113. 

. - - 6» , . /a- + 5^\ 6 

..I I®* , AUd . . I— 5|| 1 I ~ 


c-+(^^ 'c3+rf> 

a -h 


„ /a*+i'* \ a-b 

Henoe { -7 r ) =» — -> ; 

01 (a* + 6^)* + — J c—d 


tlO The Dcnr of Ist q,uautity 

1 

” 1 — 7- 
1-ti- 

(1 + X*)» 
a - 3X*)* 

(1 4 X*i» X»(3-t«)» 


/i-v^\^ a-3/»)» 

^ U + XV “ ll + x»)* 


Isfc qnantity 

.*. Ans 


+a+tV-2x»-2 
+(!+<»)» -2£»- 2 


(l-d£S)* il-3£y 

a + £*)»-£»(3-£V 

"■ (l-3<')» 

-l+l + £*-'2-<*, 

1895,-AFTERNOON. 


1. If possible, on tho simo boso BC and on tho samo sido of it leb 
there bo two equilateral j^a ABC and DBC 

Then since ABaBC (I Dof 19}=aBO, the sides AB and DB of 
the two As (.oDstructed on the same base BC and terminated at B oto 
equal. In like manner, AC and DC torminated at C equal. Bnt this is 
nnpossiblo (1 7). Tiicroforo there cannot exist two such As 
(a) Kuc 17 

2. Kuclid, 1 9. 

3 Let ABCD and EFGH bo two 
wi«al squares For, if tho square EFGH 
he applied to tho square ABC J, so that 
^ho point E may bo un tho point A and tho 
line EF along thoatr linoAB, tho 
tr lino EH will fall along thestr line AD 
or the being rt A® ) 

nd s.u cc tho aicos of tho two squaies aro 
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equal ISyp ), . . the point G will coincide with point C and GF, GKT 
-will fall along CB, CD respectively, for the being rb 

^Hyp ) Thus the points H and F will coincide with D and B respectively. 
Hence the sides of the squares are equal (» e ) ABaEF 

(a) Euclid, 1 48 

4 Euclid, III 1 

5 Euclid, III 17 

6 Euclid I 44 A particular case 

7 Euclid, IV 5 

8 Euclid, IV 4. 

9 See Hall and Steven’s Euclid, Ex 6, page 106 

10 Let AB and AC be the intersecting 
str lines Join AO and produce it to R, so 
that the AO.ORssthe given rectangle On 
OR describe a segment of a 0 containing an 
^ss^RAC and the segment intersect AB at 
P Join OP and produce it to meet AC 
at Q Then shall POQ be the required line. 

Join PR. 

Since the ^RAQ=^OPR {Constr,'), 

8 0 will go round the fig. PAQR (III. 21, 

Conv) Hence PO.OQaaAO.OR (111. 35) 

=3 the given rectangle 



18g6.-M0RNING. 


Head Examanei , — Babu Gouri Saxkbr Djs, m a 

1 What greatest number and 'what least number can be sub 
Ixacted from 23759143 that the remainders may be divisible hy 24 
35, 91, 130 and 150? 

2 (1) Simplify — 


(2) Divide 0023465 by 03125 


7s 6t/ 
12s 


3 Extract the square rooot of 5^ oonect to 4 places of deomials.' 

4 Find the simple mteiest on Bs 4235 12as pies £)i 3 years 
smd 7 mouths at 3^ per cent, per anuum. 

5 If by selling a horse for Bs 1100, 1 lose 18 pei cent, how 
much per cent should I have gamed, oi lost, had it been sold for ! 
JRs. 1320? 

6. A man invested the same sum in two different stocks, 3^ per | 
cent Government Securities at 103^, and 4 per cent Municipal { 
Debentures at 105 , his mcome from one is Es 93 more than fror» ' 
Ohe othei , what sum was mvested in each stock ? 
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7. Find the G C M of 

a;*+o»*+a"®* + 2a* and afS+o*** +a**®+ a*. 


Simplify — 
ic'a;— o) 


ca(x—b) 


ai(x - c) 


i« -Aha-c) (6-a) 6~c) (c-o)(c- 6/ 

9. Prove that 

2{(i + c- 2^^)* + (c + a - 26)* + (a + 6 - 2c)*} 

{(6+c-2a)* + (c + a- 26)- + (a + 6- 2c)*}®. 

10. Solve tho Ibllowiag equationfi — 

n\ L J >-36 . x-5c 

.T6 + 5c Sc+a'*' a+36“ • 


C x*i/+s-0, 

(2) -{ lox-t-cay+absaO, 

I a»+6j/+fi:+l6— tj(c— a)(«-6)=0. 

11. A nuiubei coiisiata of two digits of which the digit 111 the 
'unit's place is double of the other if the digits he inverted, the new 
number exceeds the origiail number 18 , Slid the number. 


Ct C 6 

12 If j r» then eiich of these ratios is equal to 

•* 

( pa"+7c" + rc"i S 
pb^+qd^+r/V - 

1896 -AFTERNOON. 

J/nul /.’tawi/itv,— Bvnt Gouiii Sankvk Dk, m a 
1. Cuuiioiatc Pioposition 15, Book 1 

The side CA of the triangle ABC is produced to D, prove that 
the angle BAD is gicatei than tho angle ACB 

2 If the square doboribed on one side of a tiinngle be equal to 
the sum of the squares described on tho otliei two sides, then the 
angle contained bv these two sides shall be a right angle 

3 Describe a square that shall be equal to a given icctilmeal 
figure. 

4 If in a oirole tuo ohords out one another, which do not both 
pass thiough the ocutie, the> cannot both be bisected at their point of 
Antcrhection 

5. Enunciate and pi ove Pioposition 31, Book III (The angle in 
a semicircle ). 

6 Insciibe a circle in a given triangle 

7 From the ends of the b.ise of a tiiang'e perpendiculars are 
drawn to the bisector of the vertioal angle prove that the feet of the 
;perpciidi(,alara are squally disunt from the middle point of the base. 
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8 Find the locos of a point soch that the sum of the squares 
on its distances from t\ro given points may he equal to a given square. 

9 In any triangle, if the perpendiculars drawn from the 
vertices on the oppositesides are produced to meet the cironmscribed 
oirele, then each side hiseots that portion of the line peipendionlar to 
it which lies between the orthocentre and the circumference 

10 From an external point P two tangents are drawn to a given 
circle whose centre is O, and OP meets the chord of contact at Q : 
if B he the middle point of PQ, prove that RP is equal to a tangent 
from R to the given circle 

SOLUTIONS. 

18 g 6 .-l!IOBNING 


1. The L 0. M of 24, 35, 91, 130, and 150-54600 
The greatest number required •• 23759143—54600 23704543. 
The least number required is the remaindei left after dividing 
23759143 by 54600, which-8143 

2 (1) Ans. X /g of I X ^ + §(2 + of 3 ^^ 

“I of T\-(§xe of 
“/x 


0312^ 


4x7x3 ’f' 

00234650000 / 075088 Am, 


36 36 X 7 
5?" T“ 7x • 

, 6>/-{7l 6 x 2 645751 15 874506 

. . V M ^ 

Bs 4235 12as. 9|p.«Ba 4235i 
Bs 100 Bs 4235| Bs 3}x3^ Int 

Interest-Bs 2U79x7^ _ 6374879 

100 x 5 x 2x12 12000 

•=Eb 531 3as lO^^-g p. 


>2 2678. 


5 Here 100-18=82 
1100 : 1320 82 a; 

1320 x 82 
1100 

Hence Loss - 100 - 98i = If 
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31 

•6. Int per Rupee of Govt Seoaritiesj=»R3.-jQ^^-E3 jg, 
Int per Rupee of Mimcipal De'beiiture3=«Ra 

*. difference in income per Rupee =R (tos"^??) 

T> 93 
105x207 


Now, R ^ invested in each) 

• , T. 93x105x207 „ onroc 

sum invested in eaoliaRs “Rs 217oo. 


7. Ist quantIt7=(a^♦^-a*a;®+a■‘)+o{^*+a®) 

•=*(a=+aa?+ a2){iB* -ax+a*) +a(a?+o)'a;® - a» +a^ 
«(»*— fla;+o*)i»*+a»+o* 4-a(a?+ci) 

=1 (x® -<tx+ o®)(®® + 2fla? + 2a®) 
2ndquantity««®*(a;*+a*)+a* (»*+ o’) 

=«te®+a®)(*® 4 -<i*) •• (»®+o*)fe + o)(®*— crar+o*) 

/, G. 0, M,»®®--a®+a*. 


8 . Tho Eip - ■ r - SFA + v - ° - ^ 4 ^’ n- 

(a-6)<o-c) {tt-6)(6-c) (o-c)(5-o) 

The L. C M of the Denrs *a(o — 6){6-c)(o— c) 

, ho(i -aMb-e)~ac!x~i){a-e)+ab(x-o)(a-b) 
.. .Vns _____ . 


The Numr. of which 

=» 6c(6 — o)x -ahcifi-c)- ca(a - c)® + aha{a — c) 

+ at (c - 6)® - a6c(a — h) 

»• *{ 6c(6 - 0 ) — co(a — 0 ) + a6(o — 6)} 

® { 6 *e — 6 e® — fl*o + ac* + flt(ci — 6 ) } 

«»{ - c(o* — 6*) + c*ffl - 5) + ai(a - 6) } 

=«®Co- 6){ — c(a+6)+<i=+a5}=i®(a-6) (a-(;)(&-e) 
Ana.**® 


9. Let 6+c— 2tt=i®, o + a — 2(>a7 and a + 6 - 2o=a, 
then »+j^+**=0, and ®+ 7 =»— s 

Squaring, ®®+2®y+j/*az*,aud -2a?y 

Squaring again, ®*+y*+a'‘-»-2i.®y*-2®V-2y*z*«4iar®j;* 
tiansposing, ®*+y* + a* =» 2®®y* + 2 ®*a*+ 27 *a* 
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Aa<l to each side x*+i/*+z\ 

ss(af®+j^*+2“)* 


Beatonng valnes, we get 
2 {6 + c - 2tt)* + (c + a - 2i)* + (fl + i - 2c)* 

= {(6+ e - 2a)® + (c + o - 26)® + (a + 6 - 2e)*}’* 


10 


( 1 ) 


A— a a?-36 a;— 5e ^ ^ 

36+5o^ 5c + a ^ a+36 


Transposing, we get 


»— a—36-50 a;— a— 36— 5c « — 5c _ 

or — + 1 :? =*0 


36+5c 


6c+a 


a +36 


.% A— a— 36-5c=Oj and /, a;=»a+36 + 5c 

(2) a!+y+a«0 . (1) 

ica?+eaffi-abz=>0 „ ... (2) 

aa!4'6y + ca+(6— c)(c— o)(a-6)=i0 (3) 

From (1) and (2t, by the /title of Gi osa Multiplication, we get 

» g a , 

— T = I r** T'—l'i suppose 

ab—ca bo — ub ca — bc ^ 

x-laf.b~-c', y^kb[fi-a), s=»ic(a-6) 

Substituting tliese ralues of ar, y, z m (3), we have 

Xo®(6 — c) + i6*,c — a) + ic®(« — 6) + (6 — c) (c — 0)^0 — 6) =3 0 

i {a®( 6 — c) + 6*(c - a) + cS(a - 6) I « — 16 — c) (o — o )(tt — 6) 

Z(a— 6)(d — fl)(a-c)=a(6 — c){a— c)(a— 6) 

A-1 

Hence a;-a^6— o), y-*6(c— c) and 3=c(a— 6) 

11 Let X be the digit in the ten’s place, 

then 2» is the digit in the unit’s place, 

.. ITuinber.=l0xA + 23fc»12a7. 

The number formed by inverting the digits is lOx 2a;+ai=»21af- 
By the question, 

21»-12a?=18, 9 j!« 18, and . a;=»2 

Hence the number req[uired is 24 
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1861.-AFTERN00N 


Examitieiy — ■W Sampsoj? 

1. In any right-angled triangle, the hqnare whioh is described 
apon. the side sabtenling the light angle, is equal to the stun of the 
squares desciibed upon the sides which contain the right angle. 

2 Through a given point draw a straight line wmch shall make 
■equal angles with two straight lines given in position. 

3 If the straight line bisecting the vertical angle of a triangle 
also bisect the base, the triangle is iao&celes 

4 U a straight line be bisected and pioduced to any point, the 
■square of the whole line thus produced and the squaie of the part of 
it produced are togetbei double of the square of half the line biseoted 
and of the square of the line made up of the half and the part 
produced 

5. If a straight line be divided into two equal pai ts, and also into 
two unequal parts, the rectangle contained by the unequal parts to- 
gether with the squaie of the line between the points of section is 
-equal to the square of half the line 

6 The sum of the squares of the sides of a parallelogram is 
equal to the sum of the squares of the diagonals 

7. In a cirole, the angle in aseroioircle ls a light angle; the 
angle in a segment greater than a semicircle is less than a light angle ; 
and the angle in a segment less tliaii a semiciicle w greater than a 
right angle. 

8 In equal ciroles, equal angles stand upon equal arcs whether- 
‘theybeat the centres or circumferences. 

9 Given the angle at the ba-.e of an isosceles triangle and tha 
^perpendiculai fiom it on the opposite side, construct the tiiangle. 

SOLUTIONS 
1861. -MORNING. 


1 . 


2 . 


6 |of 4; _ y »c?f 
■tf-MOi ^ 4+-2i - 

=^4^ X 2t X t X 'll'- x "r- X X " 2243 is. 

3j. “ 3 


-■3. 


20|3 5s. 
51db 175 


035 A.n3. 


0234 = 


234-2 
9900 “ 


232 

9900'“ 


58_ 

2475 


£1 £2374 16« l5. lUrf land tax 

or £1 £2374,j 23 land tax 

land tax«=— =558072(; 

-=£232 10s 7ii/. 
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-r . rt C « 7 

13 Let^ = j=^ = A:, 

then a^hk, c^dk, and e^fk 
.*. a» =» c" = rf”iL" and e'^^f'k” 

Hence pa" + qc" +ie"= ipb" ■¥qd"-¥i f')k" 

" pb'‘+qd''-*^if‘ 

\p6" + jrf** + r/“) 

1896 -AFTERNOON 

1 See Enc I 16 
(a) See Solution of E\. 2, 1880 

2 See Enc 1 48 

3 See Euc II 14 5 See Euc. Ill 31 

4 See Euc III 4 6. See Enc. IV. 4. 

7 Let ABC be any A and AD the 
bisector of its vertical ^BAC From B and 
C draw BE and CF perp to AO Bisect 
BC in G, and join EG, GF, Then shall 
EG besGF 

Produce BE, FG to meet in H 
Since the A® BEF, CFE are rt A® 

{Oonstr ) 

BE 18 D to CF (I 28) 

Hence the (I 27) 

Then, in the A® BHG, CFG, since the 

ahbg=afcg 

(Proicd), the ABGH=.CGF (I lo) and BG=CG 
(Hpp ) j ,*. GH=:GF (1 26 ) Therefore G is the middle pt of the 
hypot FH of the rt AHFE. 

Hence EGaFG (see Solution of Ex 8, 1864 ) q E o. 

8 Let A and B be the two gn en points, and O any other point, 

such that OA, OB being joined, OA®+OB® is 
equal to a given square. It is required to find 
the locus of O 

Join AB and bisect it at C Join OC 
Since C IB the middle pt of AB, 

2 AC*+2CO®=AO®+BO*[see Solution 
of Ex. 6 (&) 186Sj=u gi\en square (Hpp ) 

= 3 a constant 

Hence AC’^+CO® is constant : but AC is 
constant, 

(Hpp ) *. CO IS constant, and C a fixed pt 

• Therefore the locus of O is a circle whose centre is C and 
radius OC 
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9 Let ABC be any A inscribed id a 
0, and AO, BE, CF perps from the ^ertice^ 
on the opp side intersecting at the ortho* 
•centre O Produce AD to meet the 0 in G 
The OG shall be bisected at O 
Join 6G 

Because in the A s BOD, AOE, since 
the ^BD0=/:AE0. 

(Ax 11) and the AAOE (I 15), 

the / DBO= AEAO (I 32) = 4 DBG 

(in 27) 

Thus in the As BDO, BDG, since the 
^BDO=^BDGfAx II) 
and the /^DBO=s^DBG (Prove<f), 
and BO common, DO=DG (1 26) 
Similarly the other cases may be treated 



10 Let PA, PB he tangents to the 0 and AB the chord of contact. 
'From R draw the tangent RD to the 0 
Join AO, DO 

Since PA=PB (in 17 Cor ) and the AAPO=s ABPO 
(IIL 17, Cor ); also PQ common ; the A® APQ, BPQ are 
•equal jn all respects (I 26), so that the AAQP=ABQP and they are 
adjacent angles, each=a rt A 

Agam, since PQ is bisected at R and produced to O, 
POOQ-l-QR*=OR*(n 6) 

«ODa+RD*ff 47) 


for the ARDO IS a rt A (m 18) 
=AO»+RD* iin Def 1 ) 

But since the APAO is a rt A 18) AQ i to PO , 

•. AO*=PO OQ fsee Euc page 353, E? 159) 

Hence PO OQ+QR»=PO OQ+RD® 

QR*=RDa (A® 3), and QR=RD 
But QRssPR (ffyp ) ; /. PR=sRO Q E » 


1897.-H0RNING. 

Paper set bp—Bxau MAjBE>DRANATH Bat, M A, B L. 
ffead Examiner , — ^W. Booth, £sq,h a 

' TB,. 

“to the decimal of 2i tons. 

(o) Find the vulgar fraction equivalent to the recurring decimal 
*133, without assaming any rule 

2 What do you understand by an aliquot part of a quantity f 
Is an area equal to 15^ sq yards an aliquot part of an acre 7 
Find by Practice the income-tax on Bs 1250 lOas 8 pies at the 

rate of 5 pies per Bupee 

3 Wbat IS a meant by the ratio of one quantity to anotheix 
"What is a proportion^ 
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320 people dine togofclier 4 Jays a -week, but on the remaining- 
3 days some are absent , the consumption of food is thus reduced, for 
the whole week m the ratio of 109 to 112 Find the numbei of 
absentees 

4 In what time will Es 3546 amount to Es 7683 at 3J per cent.? 
simple interest 1 

5 A pel son ha^ stook in the 34 per cent Government securities, 
which \ields Bs 2856 a j ear He sells out half of the stock at 109|, 
and invests the proceeds in Howrah Mills shares at 153 "What divi- 
dend ought the latter to pay that he may thereby increase his 
annual income bj Bs 330 

6 Extract the square root of 3 14159 to 4 decimal places 

7. Distinguish between term and poicei and iridex- 

measure and multiph^ equation ami idcntiti/ 

(a) "Write down the values of the following — 

. A 0 ,0 

A X 0, o X A -T—, — and 

0 A 0 

8 Resolve the following expressions into factors 
«* — 7»+12, a;*— 8 and + t*-3j6c. 

9. Find the G C M of 

*♦+337+20 and 3x®— 2**+-81*— 85 

10 Show that 

a-6 h^c ^ c— g ^ fo— b)(6-.c)i c-g)!< 

l+a6'**l+6c 1+co (l+ti</hi + 6c;(l + caj’ 

11 Sohe the equations ; — 

(1) {x-a){x-h)’m{3;-c){x-d) 

t2) ax+by^c ? 

a'x+b'y^c ) 

*12 If 3a+46 5o+66«=»3o + 4tf 5c+6cf, 
then will a • d. 

1897 -AFTERNOON. 

Paper sat by — Bajiu MoHESDiiASATn Eav, m a , b l 
Head Evammor , — W Booth Esq , m a 

1 P^o^e that any two sides of a triangle are together greater 
than the third, giving the conatructior foi each of the three cases 

Prove that the sura of the two sides of a triangle is greater than 
twice the straight line drawn from the vertex to the middle point 
of the base 

2 prove that in an^ right-angled triangle, the squareiwhioh is 
described on the side subtending the right angle is equal to the 
squares described on the sides containing the right angle 
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Give a proof of the proposition by showing how two squares may 
“be cat into pieces and put together so as to form a third squaie 

3 Divide a given straight line into two parts, so that the 
rectangle contained by the whole line and one part shall be equal to 

"tihe square on the other part 

In what proposition in the first four Books of Euclid is this 
proposition used ? Explain briefly how the construction enables us 
to describe a regulai pentagon on a given straight line 

4 Piove that if two circles touch eaoh othei externally, the 
straight hne w hich joins then centres shall pass through the point 
of contact 

la the enunciation of this pioposition, is it striotly oorrect to 
speak of the point of contact? 

5 If from a point without a circle two straight lines be drawn 
one of which outs the circle and the othei touches it , the rectangle 
oontamed by the whole line which cuts the circle, and the part of it 
without the circle, shall be equal to the squaie on the line which 
touches it Prove this. 

Describe a circle which shall touch a given straight line and pass 
through two given points., 

6 Describe a circle about a given tiiangle, giving the figures 
for all the oases that may arise, and showing from the construction 
that the perpendiculars at the middle points of the sides of a triangle 
meet at the same point 

With the help of the rider above mentioned, prove that the thiee 
perpendiculars of a triangle drawn from the vertices to the opposite 
sides meet at the same point 

7 Why does Euclid define a •point as having no viatjmtude and a 
straight line as having no headth ? 

8 Wnte a shoi t essay on Euclid’s theory of pamllel straight 
Imes 

9 What aie conveise propositions ? Enumerate all the instai/^es 
of converse propositions in the first foui Books of Euolid How does 
Euolid generally piove converse propositions ? Do jou know of any 
exceptions to this general 1 nle ? 


1 . 


SOLUTIONS, 

1897.-liIORNING. 

„ -i M 7 . 3^ X 3a X 3^ — 1 j, , 

of lowt 3 qis 7ibs 

(3i»-D 


-1% X m - 


(30* +3^ X 1+1 

*?fi^-(3^-l) of 1 owt 3 qis. Tfbs. 

iJx^3'’(rJ<?of 7iqrs-V-qw 


of 1 cwt 3 qrs 71bs 


U I 
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2| tons 


50 cwts «= 200 qrs. 
29 725 


200 ” 400 10000 


(a) *133 is the same as 13 
Let S« 13 or 13333. 

Then 100s =13 3333 
and lOs = 13332 


*. 90s -12, 






2 An aliquot part of any quantity is such a part of it as bein^ 
taken a certain number of times will evactly make up tW quantity. 
As, 5 seers is aliquot part of a maund, for 5 seers being taken 8 
times will give us a maund while 6 or 7 seers is not an aliquot part of 
a maund 

An acre— 4840 ’sq >ds. 
and 15| sq. )ds sq jds 


vt AOAn i»i 4840 x8 
Now, 4840 -r^Si- ~j2l“ ' 


: 320, an exact no 


*. lOj ‘*q > ds IS an aliquot part of an acre. 

Hs as n 


1 a 

= of Re 1 

1250 

10 

L’ 

8 

at Re 1 

4p. 

— i of la 

78 

2 

8 

at 1 a 

IP 

of 4 p 

26 

0 

IO3 

at 4 p 



6 

8 

23 

at 1 p 



Rs 32 

0 

13 

at 5 p 


AiiS 

3 Ratio IS the relation whioh one quantity bears to another of 
the same kind in respect of magnitude, the comparison bemg made 
by considciiug what multiple, part or paits, one is of the other 

Proportion is the equality of two ratios 

By “ in the ratio of 109 to 112,” the E\aminer means from 1 
to }?§ 

Taking the whole food as 112 

we find that 16 is the food of 320 people pei day. 

.*. 1 IS the food of 20 people pei day 

and the reduction of 3 means the absence of 20 people per day* 
for 3 days 

And so if no of persons ab&cnt is to be taken to be the sama 
per day, the answer is 20 
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4. Ss 7683— amount 
Es 3546 — prinoipal 


/. Es. 4137— Interest on Es 3646 @ 3J per cent. 
Let X be tbe no of yeais 
then 100x1 3546 x a; 3i 4137 

100 x 4137 x 2 100 - 3 , 

-365677 -r= 

C. Es 3^ 2856 Es 100 stock he had 
• Stock=Es. ^856 x100x2 ^j^^ 


Half the stook, i e , Es. 40800 is sold at 109| 
Money received— Es. 408 x 1O0|^ 

Half the income in stock— Es 1428 
and that i« increased by Bs 330 




(for the other half remains tbe same) 

Es* 1758 IS the income for the 


Howrah Mills shares,. 


Es 408x1091 
Dividend 


Es 163 :Es.l768 

T, 153x1758 x8 

■Es. 


408 X 879 

3 14159000(17724 
1 




Eeqd. dividend 
Es, 6. 


271 214 
/ 189 


347| 2515 
✓ 2429 


354218690 

^7084 


35444 1 160600 
y 141776 


18824 

' 7 An algebraical expression is that which consists of two on 

more single terms 
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Thus, 5a+ 66 - 9a6 is an algebraical expression 
'irhile 9ac is a simple term. 
o*=axaxaXfl. 

Here the no 4 is the index and flxaxoxc is a form of a power 
2x3=>6 

6 IS a multiple of 2 
and 2 IS a measure of 6 

An equality which IS true for all values of the symbol cotained 
in it IS tin iilentity, while that which is true for some particular value 
or values is known as an equalion , as, 

(a?+ 2)(aj— 2j«*a:2-4 is an identity 
IVliile a;+ 2-3 IS an equation, 
holding true for the particular value xt^l. 

(o) AxO-0 
0xA=0 

oc(infinity) 



} 


For difr see p-ige 38, 

P. Ghoae’s Arithmetic. 


0 . 


^is indeterminate ; i e. it may have any finite value. 


8. 7jb+ 12=**— 3a;-4r-|-12=a7(a;-31-4(a7— 3) 

=(a;-4)(®-3) 

jc® — 8 = »*— 2® = (v - 2j (®® +2® + 2 ") = (a? - 2) t®® + 2® + 4) 
a® 6® + 0 ® — Babe = (a -t- 6,*— 3a6 o -1- 6) +c® — 3o6c 
(a + 6)® + c® — 3a6(o+ 6) - 3a6c 
=(a+6 + c)l(a + 6)®-<s{o+6)+c®J-3a6(o+6+c) 

=!(a + 6 + c){(a®+2a6 + 8®— ac— 5e+c®j— 3a6} 

«=(a + 6 + c)(a*+6®+c*— a6 - ae— bo) 


9 ®* + 3® + 2^ 3®5_2®*+81®-85f3»-2 


3®5+9®® + 60® 




-2®*-9®®+21*-85 
-2®* -6®-40 


- 9** +27®— 45 
= -9(®*-3®+5) 

How, rejecting the factor— 9, which cannot be a factor of any of 
the given expressions 

EEM— V 16 
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Again multiplying (1) by 6' 
and (2) by 6 


. Ve-hc' 
, «c'— a'<s 


we get aVx + 66'y » J'c 
ana a’Va ^hh he' 

\ a?(a6' - ah) ■« b'o-h<f 
6 c- 6c' 

* "“ab'-a'b 


ab'^a'bj 
3a j-46 3 c* 4*/ 

5j+G 6*" 6e+6rf 

{3a + 461'oc + Gtf ) = (6a + G5 )(3c + 4rf) 
or 15'ie4-20Be-t-18grf-f 246f?«a l5ac + 186c+20a(f 4-246if 
263»2ad or he^ad 
a h e d 

1897.-AFTERN00N 

1 Proposition 20, llook 1 

Produce BC to D, making CD=>AO. h. 

Join AD 

Prodiioo AB to D making BD cqnal to BC / \\ 
Join CD. / \ N 

^aj D IS the middle pt of BC / \ 

We are to pro\c that AB-f AC>2AD. \ 

Produce AD to E making DE=AD. “ 

join EC y 

Then in the ABD, CDE \ 

fBD=CD fffyp ) \ 

4 AD=DE (Coiirtr ; \ 

1^1 ADB=a4 CDE (I lo) \ 

CE=AB a 4) E 

But AC+CE> AE {I 20) 
or, AC+AB > 2AD 

2 Proposition 47, Book I 

(a) Lot ABCD and BEFG be any two 
■squares . lot them be so placed that their bisos 
AB and BE may be in the same straight lino 
Bfake AH and CK each equal to BE 
Join DK, KF, FH and HO 
Because AH is equal to BE, thsroforo AB 
=.HE (Ax .-I) 

CKaAHsBE=>BG 
GKaCBaAB=:DC 
GK=.DC=DA=»HE 
GF, CK, AH EF and the angles 
KGF, DCK, D AH HEFaro equal m 

the As KGF, DCK, DAH, HEF are equal (( 4) 
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and FK, KD, DH, HF are equal 

and by the help of (I 32) the angles of the quadri- 
lateral DHFK are also equal 
DHFK .s a square 

DCK and KGF are together equal to DAH and HEF r 
take these equals from the whole figure AEFKD, then DB and GE are^ 
together equal to DF 

But DB IS the square on AD, 

GE IS equal to the square on AH 
and OF is the square on DH 
Therefore &c., &c. 

3 Proposition 11, Book H 

This proposition is used in proposition 10, Book TV 

*.* each of the base angles is doable the vertical angle by inscribingr 
an issosceles triangle similar to the triangles described in proposition 10, 
Book lY and bisecting the base angles by straight lines which meet the- 
circumference m two other points we get the circumference divided into- 
five equal parts and the arcs being jomed gives ns a regulai pentagon 

4 Proposition 12, Book III 

That two circles touch each other at one pt only is proved in propo- 
sition 13, Book III and so we may say that only one point is assumed m 
this and the pretious proposition. 

5 Proposition 36, Book IK 

fa) See Euclid by Hall and Stevens. 

Problems on tangenoy Deduction 21, page 235 

6 Troposition 5, Book lY. 

If S 18 joined with F the middle pt, of BC 

then V BF=CF ( Constr ) 
and SF is common to the two As BFS and CFS 
and also BS-sCS BFS= A CFS 
.*. SF is at Xs to BC 

.*. The three perpendiculars at the three mid. pts meet at S, the^ 
clrcumcentre 

t 

Through A, B, C draw 

KAH, KBG and HCG || to BC, AC and AB respectively 

Then A, B and C are mid, pts of KH, KG and GH respectively ' 

V KA=BC \ /T 1 

and also AH^BCf 

AD, BE and CF are the perpendiculars at the mid, pts. of the 
A KGH 

.*. They are concurrent (by the help of the above rider). 

The perpendiculars from A, B, C to the opposite sides of the tri- 
angle ABC must meet at the same pt Q e D. 

7 _ “ -A. point IS that which has no parts or no magnitude ” 

This merely expresses a negative property and uniting the positive 
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Net income ■■ i62374 I6j Od 
-231 10 7i 


4 


5 

6 


.£2143 5s 4}d 

£4 138. 4i £1716 108 6d 
or 1120t/ 411966</ 3 ao a? 

411966x3 

ao ■•1103|Jg acres 


3 ac 


, »-■ 


1120 


00099856). 0316 

4a;* + 4ry + 3jf* J 28a;'‘ + 1 3a;*y* - 4- 15^* / 7i;* — 7a;y+ 

/ 28a;‘ - 28»*y+21»*j/* V “Qviot 


— 28**^ - 8»*y* — ary* 

- 28»*y- 28j;*y*— 21»y* 


20**y* + 20a;y * + 16y* 
20**y*+20ay* 4- 15y* 


I f J__ 1 ) 1 

^^'"ia^Ja+a; a— ^ 2a*(.a* + a;*) 

_£ 2a I » _L f » . L_ 

"■ 4 o» 2 «*{o*+»*)"' 20 * (o*-a;*'*’o*+a; 

I 20* I 

20 * o* - T* o'* - »* 

8. a;-»^y^ + y 


' 1 i. 

A i ■* 

-a;y* + »*y-y* 


»•* - 2®y^ +2®^y - y^. 

Clearing of fractions, we get 

95 - 5a; + 35 - 12a; + 6 - 0 
•• 17®. 136, *. ®=8. 

( 2 ) 4a;+3*»8»-9 *. 4*=12, 3- 

(3) (a;+9).(l + >^») 
or »+9 = l+«+2'/« 

.8.2 V® V®—4 .•.2.16 

( 4 ) »+3y = 10 . ,(1 -i 

3»+2y9 ^2}j■ 
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idea of position, the conception of a point in Geometry is rendered more in- 
telligibla. When Euclid dcQacs a point, ho does not \ 7 ant us to form any 
conceptidn of magniiade but only of position Tiien the ncct step is a. 
straiglit line or simply a line to which be assigns only length Toe defi- 
nition of a line requires the conception of the kngth only independently 
of all idea of its breadth though, of course, it is impossible to draw ahy 
line whateter which shall hate no breadth So by a point Euclid wants 
to coot ey the idea of position only and by a line the idea of length only — 
a point IS thus of no dimension, a line of one dimension (the length 
only). 

S Parallel straight lines are such as are m the same plane and which 
being produced ever so far both ttays do not meet That the straight 
lines should be in the same plaue is essentially necessary, for it is possible 
for two right lines never to meet when produced, aud not be paralleL 
The properties of ptrallcl straight lines are piotid in proposition, 
Book L and the 'conditions for the parallelism of two straight lines are 
expressed in their ways and proved in propositions 27 and 2S Book I 
which together form tho converse of proposition 29 The 12th oaiom (s 
the basis of tho theory of parallel straight lines Hut as it is rather 
difiicult and not Sell evident, many subslituics have been proposed of 
which Playfair’s Axiom is the one most approved — 

* Two intersecting straight lines cannot bo both parallel to a third 
straight line ’ 

9 Each of tvv o theorems is said to bo tho conv erne of the other, 
when tho hypothesis of one is the conclusion of the other. 1 

Instance of converse propositions . — ' ' 

(1) I. 5 and G. (5) I. *27, 2S ami I 29 

(2) 1 4 and 1st part of (b) I 47 and I 4S 

prop. 2o, Book I. (7) III. lb and III IS 

(3) I 13 aud I. 14 (S) III 3b and IH S7 

(1) 1. 18 aud I. 19 

Besides these, if we include another k(nd of converse in the list, wo 
jet the following as ucll in the list of converse propositions — . 

(9) I. 4 and I S (13) III 3 and Cor 111.1 

(10) L 24 and 2.3 (14) III 2G and 27 

(11) 1. 37 and 39 (15) III 2S and 29 

Exhaustive list cannot bo given. 

Euclid generally proves tho converao of some foregoing theorem by 
tho indirect method of proof, in some cases, however, the method of 
proof by exhaustions is employed os in I 10 and 1 23. 

But tho exceptions to the general riilc’’arc to be found in the proof of 
the propositions J. 48 and III, 37, vv here the proof is by means of a. 
coustruciiou. 
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1898 -MORNING 


Faper set by , — Babu Goubee Sankeb Dbt, ar,A 

1. What IS that least number, whioh, being divided by 48, 6^, 
72^ 80, 120 and 140, leaves the remainders 38, 54, 62^ 70, 110 and 13(^ 
respectively ? 


(a) Simplify 

5^ 


rfof 3(U*)-Sof 


7i Ss. lid 

(b) What decimal of 22 13s. 4c2 is 0625 of 2 6 of 12 6s. 8i T 

3 Extract the square root of 54756 ; also of (4 02)^ to 4 places- 
of decimals. 


4 What sum vnll amount to Bs 300 in 3| years at 6 ^ per cent 
per annum simple interest ? 

5. A grocer buys 480 mds of sngai for Bs 6135 payable at the 
end of 3 mouths, and on the same day sells them at Bs 12 llans. pen 
manrd ready morey , vyhat per cent dees he gain or lose by the 
transaction, reckoning interest at 9 per cent per annum ? 

6 . One-third of a certain capital is invested in the 3^ per cent. 
Government Securities at 105, one fourth in the 3 per cent Govern- 
ment Securities at 97^, and the remainder in 4^ per cent Calcutta 
Municipal Debentures of 112^. If the total annual iroome is 
JliL 830, what IS the oapital i 

7 Besohe the following expressions into elementaiy faoters — 

(1) 81a*-^ 646* , 

( 2 ) flS (5 _ pj 6 S(c— a) + c*(a — 61 , 

(3) 262c»-h2c=a* + 2a*6S-o*-6*-c* 

8. If 2s«aa-)- 6+c, prove that 

2 ( 5 - a) (s— 6 J( 5 - c) - 1 - a(s - b)(s~e)+i(s- o)(s~ a) 

+e(8—a){s— b) = aic 

9. If a;+ff+z=a;yz, prove that 

^ ■ y s 4ayffz 

l-»* l-y®"*" l-z»“ (l-ai®Al-y 2 Al-s 2 ; 

, 10. Solve the following equations — 

' x—a X— h x~c _ 

' ' 6-v c-r 2a^ e+a+i6^ a+6-f2c^ ~ ’ 

, f a?4-2y + 3z=20, 

'< (2) 2af+3y-5z«-7, 

t 4a;-6y+7z=21 
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11 A farmer bought equal numbers of two kinds of sheep> one 
kinds at Be 6 each, the other at Bs 8 each if he had expended hw 
mone/ equally lu the two kinds, he would have had three sheep more 
than he did How many of each kind did he buy 1 

13 If ^ “ 3 piove that 

a pa}+qh^-^ro* 
d 7 )*®+ 30 *+rd** 

1898.-AFTERN00N. 

Paper set htj^ — B viiu Goori Sanear Dry, M A 

1. If tMO triangles have two angles of the one equal to twe 
angles of the other, eaoh, to each and a aide of one equal to a side 
of the other tlicac aides being either adjacent to the equal angles, or 
opposite to equal angles lu each , then shall the triangles be equal in 
all respeots 

2. Describe a parallelogram that shall be equal to a given 
'triangle, atd have one of its angles equal to a given angle. 

3 If a straight lino is divided into any two parts the sum of the 
sqnarcs on tho whole line and on one of the parts is equal to twice 
the rcotaiigle contained by tho whole and that part, together with the 
square on the other pait. Piove this and write down the correspond 
mg algebraical formula. 

k Tho opposite angles of any quadrilateral inscribed in a oirole 
Are together equal to two right angles. 

5 Enunniate and prove proposition 32, Book HI .—If a straight 
lino touch a circle &,c 

G Inscribe a regular hexagon in a given circle. 

7. Tho point of intersection of tho diagonals of the square des- 
cribed on the hypotenuse of a right-angled triangle is equally distant 
from tho sides conhuning the right angle 

8. If P IS the orthooentro of the triangle ABO, prove that the 
reotanglc contained by AP, BO, by BP, CA and by GP, AB are 
together equal to four times the tiianglo ABC. 

9 If from any point on the ciicumferenoe of tho circle circums 
cribed about a triangle, perpendiculars are drawn to the three sides 
the feet of these peipeitdiculais are oollmeai. 

10. Find tho locus of a point fiom which tangents diawn to a 
given cirole shall includo an angle equal to tho angle of an eqmlateral 
triangle. 
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SOLUTIONS 
1898 -MORNING. 

1 The least no exaofaly divisible by 48, 6^ 72, 80, 120 and 110 is 
their L C M 


2 

48, 

64, 

72, 

80, 

120, 

140 

2 

24, 

32, 

36, 

4or 

60, 

70 

2 

n, 

16, 

18, 

20, 

30, 

35 

2 

6, 

8, 

9, 

lof 

15, 

35 

3 

3, 

4, 

9, 

5, 

15, 

35 

5 

1. 

4, 

3, 

5, 

5, 

35 


1, 

4, 

3, 

1, 

1. 

7 

C.M =' 

2x 2v 

:2x2 

ix3x5ic4i 

<3x7 


• The least no required is 20160 10 = 20160 for in each case 
there should be a remainder which is 10 less than the divisor 

11x6 , q/aix 47 >■ 4 
“ 4 X 31 “S X 29 

(6) 0625 of 2’6 of £l 6s 8d 
TSSSnof ^^of £1^-£| 

£2 13s 4^ »2| 

5 

. Decunal reqd =|-.f 083. 

3 (a) 54756/234 (6) (4 02)^=64 964808 


4 


4^147 




46^ 1856 


129 

1856 

1856 


4 02 
4 02 

804 

1608 


64 9648080000 /8'06007 
64 




1606| 9648 
J 9636 


16 1604 
4 02 

323208 

646416 

64 964808. 


1612007) 12080000 
J 11284049 


.’. 8 06007 IS the a^proxima te 
value 
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4. 100 in 3} years at 6 per cent gives Ri JAx^/=»R3 20 
Rs 100 amoants to Ra 120 m 3J yrs 6J- per cent 

Rj. 120 Rs 300 . Ra 100 reqd principal. 

Principal =- Us E:,. 250 

5 . The preacnc worth of Ra 6135 payable at the end of 3 months 
at 9 per cent 

T, 6135x100 T. 6135x100x4 „ ^ nnn 

-102f 409 ^ ®-®’“ 

Selling price of 410 luds at Ra 12 lias per maund 

— (Rs 12 lias ' x4S0aI{s 6090 

He gams Rs 90 on Rs 6,000 

. m, . 90x100 , . 

The profit per cent = =1 V 

6 Tahe the capiUl to be Rs. 1200 

Then iitl of Ri 1203 1 e Rj 400 is inveated in the 3J per cent 
Government Seoocities at 105 

The income from this in vestment •■•Rs =»Rg *J1 “Rb. 13 J 

lOD 

jth of Rs 1200 i c Rs 300 invested in the 3 per cent. Governmenb 
Securities at 97^ 

The income from this^Rj. g^^ -^Ra ■^^=Rs — =R3 9j^ 

And the remainder le lU (1200 - 700) -R» 500 in the 4^ per 
'Cent Calcutta Man Dob. at 112^ 

500 X 1^ 

Income from this=Rs ■ - -Rs. 20 

Xxw ) 

.*. The toial income on Rs 1200=»Rs. (13i + 9f^+20) 

Rs. 42(3 

Rs 42j3 Rs. 830 Rs 1200, reqd, capital. 

. n 1 . I o 1200 X 830 x 39 ^ 

Capital -Rs l -Ra. 23,400 

1660 


7 (1) 81a*+645*-(9a=)s-(86*)»«t9a= + 86S)!‘-144a=As 

=• i9a®+86»)» - {12u6)»= (9tt* + 12a6 +86=)(9a* - 12a5 + 86»> 
(2) a*(6-c)+b’vC-ii)+c' (a-6) 

— o*l6 — c)+6''o-6’tt+c®rf— c*6 
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-a»(6-c)+M6*-c»)-a(6*-«®) 

* (6— c) {a* + 6c(6 + c) - a(J* + J c + c*)} 

* (6— c'{a('** — 6®) — be(a— 6) — c*(o — 6)} 

■» (a-b)(jb- c){a[a*b)- ic— c*} 

»■ (a - 6)(6 - c) {o 

a (a— &)(&— c}(a-c),a + 5+0) 

(3) 26*c»+2c9tt®+2aata-o*-6*-c* 

=46*0= - (o* + 6* + c* + 26»c» - 2aa5» - 2a»0*) 
a 45*0* — ( 6* + 0* — o*)® = (250)* — { 5* + 0* — a®;* 

= |25o + (5® + 0® — o®)} \25o — (5® + 0® - a*)} 

— {{5 +0)® - a®}{oa -(5 - 0)*) 

= (5+o+a)(5+0— a)(o + 5- 0)(a- 5+0) 

=*(a + 5+0)(5 + 0— a)(a+o- 5)(a + 5— 0) 

8. 2(»- a)(s~ 6)(s-o)+a(5- 5)(j— 0) +5(8— e)(0- a) 

+c{«— a)(8— 5) 

a (8 - 5)(s - 0)(28 - 2o 4- a) + (s - a){5(8~ 0) + c(s - 5)J' 
-=(8- 5)(8-0)(a + 5+0— a)+(8— a){8[5+0)-250} 
a (5 + 0) 8 - 5)'8 - 0) + sj^ - a)(6 + 0) — 260(s - a) 

=('5 + 0){f8-5)^-03+ s(8 - a)} — 25o(s— a) 

= (5 + c){23®— 8(a + 5 +0) + 5c} — 25c(8— a) 

V a+5 + ca28 

a 6c(5 + c) - 25c(a — a) = 5c{5 4- c — 2s + 2a} a o5c 

V 2s=s 0+5 + 0 * 

9 ~ I ^ 1 ^ 

l-a;»+l-y3+l-z® 

_.a;(l-v®)(l-z®)+ v(l - a?®)(l - z*) z(l - a!*)(’l - j/*) 
a - **)(l-ya)(l-z®) 

Numerator = {» -■ x(y^ + z*) + a?y®z®} 

+ {z- z{zi^ + y®; +23;®^* } 
y + z) -xy(x+y) -yz(y+z) 

—xz(x+z) + xyz{yz + arz + a;^) 

Now »+y=a:^z-z=z(a;y-l) 
andy+za8;^z-l) 
a;+zay(a;z-l) 
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Namerator 

•m(x*y+z)- xyz(xy - 1) —yzxiya — 1) 
—xzy{xa - 1) +xyt(ya+xa+xy) 
^xya+xyz+ ry^+ xys V x+y* z=>xya 
»4ixy» 

The given expreasioa 

4a;ys 

“ (1 -*>)(! -jayd-a*) 


10. (1) 


x-a 


x-b 


or 


h+c+2o 


+ 


X- r 


g+fa + ft+c) 
6+c+2<i 


c+a+26 u + d+ 2c 
x—h 
c+a+26 
x+(a+b + o^ 


+ 3=0 




6+2c 

X+(a + b* c) 


C+a+26 


-••<*+(''+‘+'>l(f+5W + 


0 + 6 + 2c 

1 


• = 0 
1 


c+o+26 a+6+2c 


)■ 


a?+a+6+c=0 
»= — (tf+6+c) 


(2) a;+2j/+3a- 20 ... (1) 

2»+3y-03-— 7 ... (2) 

4a?-6y+7s= 21 ... (3) 

3£nltipIyiDg="(l) by 2 and &ubstiaotiog=”(2} from it weget- 

y+lli;=47 .. (4) 

Again ninltiplyinga “v2) by 2 and subtracting = "i3) from it -we got 

lly — 178= — 35 ... (6) 

Now muUipl)ing=" 4) by 11 vre get llj^+ 121s = 517 

and 11 jy - 17s = - 35 


.*. 1388-552 
. . 8=4 

I’rom{4) -we gety+44= 47 .*. y=3 and a;+6+12=20 *-3 

11 X.et X be the no of sheep of each kind 

Then the money «pent= l6»+ Sx) Es = 14® Ks 
If he had expended 14x Ea equally m two kinds the no of sheep 

-would have been + -o'* 

0 o 
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• ^+^=2» + 3or 28» + 21a;=-48a; + 72 
•*6 8 

/. a? =72 

a a h c a a a 

13, -=-x-x-; = rXr-x— -vj 

d I e d I h 6, 6* 

a* 8* c® p a^+qV *re^ 
gam ^3 

* ' 2 pa® +30® + yrf* 
otherwise, thus ^ ^ ^ ^ (®^y) 

* a=i£ando=2£ , 

J=c* .-.0=2*® “2“^ ^ 


1898.-AFTERN00N. 

'1. Proposition 26, Book I 
2 „ 42, Book I I 

-3 „ 7, Book II. 

The corresponding algebraical formula is 
(o— 6)* =ja*— •2ah+ 6* 

(Vide Page 133 Hall and Steven’s Euclid).. 

4 Proportion 22, Book III. 

5 See Page 203, Hall and Steven’s Euclid. 

6 Proposition 15, Book lY. 

7 Prom O the point of intersection of the two 
'diagonals draw OP and OQ perpendiculars to AB and 
AC produced Then shall OP=OQ 

The diagonals of a square are equal and they bisect 
each other at right angles 
.-. BO=OC 

and also the ^ BOC is a right angle 
and m the quadrilateral APOQ, ^ A is a rt 
angle, ^s at P and Q are also right angles 

j POQ IS a right angle 

for the four angles are together equal to four right angles (I 32^ 
"Cor 1 ) 

/lBOC=Z.POQ 
Taking away the common ^POC 
4QOC=4BOP 
4QOO=4BOP 
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In the two As BOP, COQ 
BO=>OC 

AOPB=^OQC, being rt angles and AQOC=POB 
/. OP=iOQ (I. 26 ) 

8 2AABC=reot AD, BG (I 41, 
and def 1, Book II 
also, 2AABC=Breot BE, AO 
and2AABC= „ CF, AB 

6 AABC =3rect (AD BC + BE 

AC+CF AB) 

Now AD BC = AP BC+PD BC 

(II 1) 

AP BC=AD BO-PD BC 
=2AA80-2ABPC 
Also, BPCA=2AABC-2AAP0 
and CP AB=i2AABC-2AAPB 

m\ The sum of the rectangles given 

«6AABC-2(ABP0 + AAPC+ AAPB) 
=.8AABC-2aABO 
=a4AABO 

9. See Hall and Steven’s Euclid, page 232. 

10 Let P be a pt. from which the tangents 
drawn to the 0 DEC include an angle of an equilateral 
triangle i.e §rds of a right angle (I 32 and 1 5, Cor.) 

ITind O the centre , Join PC, PE, EOand DO 
Then PO is the bisector of the angle DPE (11. 1 Cor ) 

ADPO is J of a right angle 
and ^PDO is a right angle (III 18) 

The ABOP is a right angled triangle of which one of the acute 
angles A BOP is double of ABPO 
.*. The side OP is double of AO 

PO IS equal to the diameter of the given circle 
, The locus of P is a circle having O its centre and radius equal to-, 
the diameter of the given circle. ,,, 

That every point of this circle satisfies the given condition may be 
yery easily sboir° 
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1899.-M0RNING. 

Paper set S^—Babo Goubi Sankab Dbt, m a- 

1. Find the greatest number which will divide 1028, 1629 and 
'2130, leaving the remainders 3, 4 and 5 respectively. 

2 {a) Simplify 

5±l_ of -^(2 + s) of 

I + -j®(j 9s lOflJ ■* 4 tons 3 cwt 

(6) Prove that without assuming the rule of oon> 

-verting a recurring decimal into a vulgar fraction. 

3 Find by practice, or othermse, the value of 7 tons 2 cwt. 
2 grs at Bs 3 2 as per maund assuming that 1 ton is equal to 27^ 
maunds 

4 Extract the squaie root of 51076, and of *051076 

5. A grocer mixed 20 maunds of one kind of rice at Ba. 4 
a maund with a oei tain quantity of a second kind of rice at Bs. 3 8as. 
a maund, and selling the mixed nee at Rs 3 12as a maund, gained 
Bs 10 on the whole Find how many maunds of the second kind of 
rice he mixed, and the gam per cent on his outlay. 

6 Bind the discount on Bs 1218 due six months hence at 3 per 
cent pel annum simple interest. 

7 Divide (a* - ic)*+86*c* by o®+6o 

8. Besolve the following into simple factors — 

G) a* - 6* , 

(2) o®(64-o)-J-6*(c+a) + c’(a-H6) 

9 (a) Find the G C M. of 

®*+ - 1 2»+ 21 and 15a? + 14 , 


(b) Fmd the cube 


of ®— ~ 

X 


10 


Solve the following equations — 

X 


X 


f »-2y+- a- 0, 

(2)45z-3a?-4j?=i 0, 

L7®+8y+ 0z=>98. 

11. There is a number of two digits whose difference is 2, and 
if it be diminished by ^ times the sum of the digits, the digits will bo 
inverted find it 

12 If a 6=»c of, prove that 

po’+jc* p6*+qd* iia®— «c* n6*— 
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Multiply (1) \>y 3 

Then. 3x+0j| -30 1 .'.subtracting, 
From ( 2 ) 3» + 2y—9 j 7y— 21, 

and x—10- 3y-l. 


186I.-AFTERNOON. 

1. Euclid I 17 

2. Seo Queatiou 3 of 1860. 


«- 

!/ 


- 1 } 


3 Let BAG be the vertical angle of the ,^ABC 
if AD bisects the vertical angle as well as the 
base, then A ABC is lauaceles 
Prod AD to E making DE equal to AD. 
Join BE 


V AD=DE, BD=DC 
and / ADC=Z.EDB {I 15) 

AC=.BE and £CAD=iABED (I. 4). 
But /CADsaADAB (Hyp.) 

adab=adeb 

A8=BE=AC 

Hence ABC is isosceles. (1. 6} 


• 4- Euclid ir. 10 


5 Euclid II & 


A 



6 See Question 9 of I 1859. 

7. Euclid m 31. 

8. Euclid III 27, 


9. Let ABC be the given angle. 

Make the A CBD=AABC tl 23) 

Draw BE X BD, making BE=3tbo given porpendi* 
cular 

Through E draw CEA parallel to BD cutting BC 
in C and BA in A. 

V ACBD=ABCE (I. 29) 
and A CBDsaAABC 
.'. AABC=ABCE (Ax 1) 

.•.AB=.ACa 6) 

.*. A ABC is isosceles and BE X AC (I 29) 

ABE is the reqd A< 



1862.-MORN1NG. 

Hita mi G. MtoLFQ, Major, E E 

4 ? 90 

1 'What IS thediffeteiioe between and 06? 

Oj 310 

2 Eeduce *14 of a pie to the fraction of a Eupee, and find the 
•value of 0875 of a pound bteiling. 

'' 3. If the wage* of 18 coolies for a month amount to 85 Es.” 
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1899 —AFTERNOON 

Paper sot iy— B abu Gouni Sakker Det, M A 
All the questions me of equal value 

1. If a Bide of a trianj^lc bcpioduced, then the esteiior angle 
fihall bo equal to the sum of the two mtcrioi opposite angles also 
the tlirce interior angles of a triangle are together equal to two 
right angles 

5 Parallelograms on the same base, and between the same 
parallels, are equal in area 

3 In an obtuse-angled tiianglc, if a perpendicular is drawn 
from cither of the acute angles to the oppo-ite side produced, the 
squaiconthe side subtending the obtuse angle is greater than the 
squaics on the sides containing the obtuse angle, by twice the 
rectangle contained by the side on whioh, when produced, the 
pcrpcndioular falls, and the line intciccptcd without the triangle, 
between the pci pendieular and the obtuse angle 

4 Give Buebd’s deflnition of a tangent to a cirole 

The stmight line di.anii from the ccntic of a cirale to the point 
of contact of a tangent is pci pcridicular to the tangent 

, 5 If two chords of a ciiole oat one anothci, the rectangle 

oontiincd bi the stegments of one shall bo equal to the rectangle 
contained b^ the segments of the other 

6 Inscribe a circle in a given triangle 

7 Define parallel straight lines and enunciate the axiom upon 
which Euclid's ticatmeiit of paiallcl straight lines ilcponds 

Show that the straight line biBPcting the sidca of a triangle is 
parallel to the base 

8 Aline of gnen length moses with its ends on two fixed 
straight lines at right angles to each other Shon that the distance 
of its middle ])oint from the mtcrspction of the tao fixed stiaight 
linos lb equal to half it-, length Hence find the locus of its middle 
point 

9 In any tnaiigle the sum of the squares on two sides is equal 
to twice the square on half the hasp, togethei nitli twice the square 
on the straight lino joining the vertex to the middle point of thebase. 

10 The straight line joining the centies of the inscribed and 
circumsci ibed cirales of a triangle, subtends at each vertex an angle 
-equal to half the difTcience of tlie angles at the other two voitices 

SOLUTIONS 

1899.-M0RNING. 

1. The question reduces to finding the greatest number which 
will divide 1028 - 3 or 1025, 1629 — 4 or 1626, and 2130— 5or212S 
exactly 



6 ENTRANCE EXAMINATION MANUAL. 

Henoe the G. C M. of 1026, 1625 and 2126 is the reoLUired result. 

10261 1625/1 
J 1025 


60011025/1 

J 600 V 


4261 600/1 

y425V ’ 


2612125/85 

>/200 V 


1761 425/ 2 

y 360V 

751176 / 2 ' 

yicoV 


125 

125 




25 IS the required number 

2 (a) The giren expression ' 

24+35 

40 , 161 2 ,27 + 56 ,63 

ir8T*“^®^83 
90 

“IS Si §5) 

a n 9x3 "7 -I'll ' 

(i) Let s« 234 

ze sea 2343434 ... . . 

10s =2 343434 ........ ... 

and 1000 s>3234 3434 

v (1000-10) 8 = 234 - 2= 232 

s=§0g. 

3. Its 8 2as per maund 
and 1 tona«27i mds * ' 

.* Price of 1 ton=E8 3 2as x27-i-i of 3 Sas, , 
=Ils 84 Gas +12aB'6'pies ' r 
Es 86 2a« 6 pies 
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S owts —a'j of 1 ton 
2 qrs.«- J of 2 owts 


Es A. P. 

85 2 6 Miprioo of 1 ton 
7 

596 1 6 *-price of 7 tons 
8 8 3 ■■price of 2 cwts. 

2 2 0|«piiee of 2 qrs. 

606 11 9|» value of 7 tom 2 crrts 2 qrs. 


4. 51076/226 Ans 

4 


42i 110 
/ 84 

The sq root of 051076 is tbeiefore 226 Ans. 

446] 2676 
>2676 


5. The 1st kind is at Es 4 per tnnund, 
and the 2nd „ at Es 3 8as. per matind, 

nuxingi 20 nida of the 1st kind with 20 mds of the second 
Idnd and eclling the mixture at Es 3 12a8. per maund, there is. 
neither gain nor loss. 

/. Tlie gain of Es 10 is duo to lus mixing more of the 2ad kind, 
and as the profit is Es 3 12as — Ee 3 8as. 

or 4a.s. per md. 

.-.He must - 

sc 60 rads, of the second kind must he mixed. 

The cost price of the two kinds 

• Es 4X20 + ES 3 Sas xCO 
•Es 290. 

the profit of Es. 10 is on Es. 290. 

. *1. • » 100 x10 

/. the gam per cent «= -onfr- 


^ mds more of the second kmd 


6. The interest on Es 100 for six months mI^ 
the disoonnt on lOli ; is li 
101^ : 1218 : . Es 1| : Eeqd dis 

Eisconnt - Es. 3 x ^ ■■ Es. 18. 


E.E.M.— V 17 
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7 (o»-Jc)s+86V=fa®-S<?)® + (25c}® 

«= {'a* - 6c) + 26o} { (a® -he)*- 26c(a® ~ 6c) + (26c)*} 
■= (o®+ 6c) 'a* - 2a®6c + 6®c® — 2a®6c + 26®c* + 46*c* ) 
= (a* - 6c)(at- 4tf*6c+76®c*) 

. the q^uotient is e* - 4a®8c + 76*c® 

8 (1) a*-'6S-.a®-a®6+a®6-a6®+a6®-6* 

=a®(a - 6) +a6(a — 6) + 6*(a - 6) 

•=> (a* + a6 -I- 6*)(a - 6 ) 

(2) The example should be 
a®(6 + c) + 6’(c +a) + c®(a + 6) + 2o6c 
or, e*(6 + c) + 6®jC + a) + c~yfi + 6) + 3a6c 
and then the result is ' 

in the Ist case it is 'a 4- 6) (6 -I- c)(c + a) 
and in the 2ud oase it is (a+6 + c)(6c+ca + a6) 
a (a) af*-15a?+14j 12» + 21/1 < < 

— 15 a 5 + 14 \ 


a;* + 3a?+7l **~l5a?^14 /a;»-'3af+2 
/aj*+ 3 »* + 7 i»*V ' 


.•.a!®+3ar+7 is theiG C. M 


-3a?*-7«»--15»>. 
— 3®*— 9jr®— 21a? 


2®“ + 6® + 14 
2®®+6®+14 


( IS * ‘ 

a;-i) =a?*-3** i+3®-V-*ir 
«/ « ®® »® 


.»»-3®+2- 4- 

® ®® 


JL_. _» 1 

i?-a~ 2»-6 


B ?L. 

-a 2®—/ 


2® -a ^ 2x—b 
2 »^ 2 ®+a_ 2 ®- 6 - 2 ® 
2i2®-e) “ 2(2® -6) 
a < b 
2 »-a'" ” 2®- 6 ■■ 

2a®— a6NM>>26®+.o6 
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X 


< 2 ) 


or 2®{n + i) - 2ab 
ah 

a + b' 

x- 2 }'+ s — 0 

-3ar— 4y+5z=0 EcaiTanging="(2) 


By the rule of oross inultiplioation 
.a; y s 

31 ^-= 33 ^ 6 = - 4-0 

~J 0 

.*. «— 3 f , s- 5 t. 

2J'ow«a*c3) IS 7»"+3^+0r*=98 

.*. 7x3l+8x4i + 0x5i*“98 
or A^2l + 32+ 4^ *■ 98 
A -1 

»"3, y-4ys=‘5 

31. Let the digits lie' a:'-4 2 and a: 

Then the numboi’ is 10(«+2)+® 

By the qaCbtioH, 

10(r + 2)+a;— 2(® + 2+a?)>=>10a?+ (aj+2> 
or 9 a?+2l-9a;-.5 (2» + 2) 
or 18-3(a; + l] 

.* t+ 1-6 

..a;-e 

and the number is 7S 


12 l-'^-'ACflay) 

.* a-^bk, r.^dk " ~ 

; >a"4-y e* , ( - - 

pt®+ qd} ** pi* + yd* ™ 

jn 6 *P ‘i.# ' ' 
vib'^~nd* mb*^ — ndfi " I'j . ^ o'. 

j » 

po* + yc* pi* +yti® . • ma® — nc* ; jab* I ndK 
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1899.-AFTERN00N. 

1. Proposition 32, Book 1. 

2. Proposition 35, Book I 

3 Proposition 12, Book II 

4 A tangent to a circle is a straight line which meets the circuni>~ 
ference bnt being produced, does not cut it 

Proposition 18, Book III 

5. Proposition 35, Book III 

6. Proposition 4, Book IV. 

7 Parallel straight lines are such as being m the same plane do not 
meet, however far they are produced m either direction. 

Vide 12th axiom and deduction 2, page 96. (Hall and Steven’s 
Euclid ) 

8 PQ IS a position of the moving line, R is the middle point 
of PQ 

Then because POQ is a right angle PQ is the diameter of the circle^ 
round POQ .*. R is its centre 

and OR=a radius of the circle 

“iPQ 

the locus of R is a circle with O as centre and radius equal to halT 
the given length 

9 Worked out in Hall and Steven’s Euclid, page 147, deduction 24. 

10 Bisect the angles ABC and ACB by Bl and Cl respectively 
Then I is the in-centre 

and let O be the circum-centre ' 

then OBssOCsaOA. 

Difference between the angles ABC and ACB. 

saDif between the angles ABO and ACO . 

(V 40B0a^00B) 

=Dif between BAO and CAO 
V ^ABOsa^BAO. 
and ii.ACO=^OAO 

^lBAO-4CAO={4BAI+/.IAO)-(4CAI-/.IAO) 

Bus ,^BAis3^CAi (V AI bisects the angle at A) 

=2^ I AO 

.*.Z.IAO=:^ the difference of the other two angles of the triangle, 1 1 , 
the angles B and C. „ 


igOO.-HOHNING. 

Paper set Babtx Raban Chandra Banebji, m.a., b l. 

1 Wbat do you understand by the Greatest Common Measuri 
^ud the Least Common Multiple of two or more whole numbers 7 
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Nine bells begin to strike simtiltnneously, and strike at inter* 
vals 1, 2, 3, 4, 5, 6^ 7, 8, 9 seconds icspectiveb- Afters hat interval 
*of time will thc> nc\t strike simultaneoualj' 7 


2. (a) Simplify 

16^r-3i of 2,V- of 4?+J of 13a 
52-4|of^ 


(6) Reduce 0416 to its equivalent \ ulgar fraction in the lowest 
terms, and explain the reason for the process }ou employ, 


3 Find the value of 

(1 25)» + 2 25 X (1 2^*4 3 75 X ( 76)=- ( 75 », 

-without reducing the decimals to vulgar fractions. 

4. The length, the breadth, and the height of a room are 25 ft. 
7 in , 20 ft. 5 in , and 14 ft respectively Its walls are papered dt 
'3s 6'i asq } d , and its ceiling painted at 1« 2i/ a sq fu Find the 
total cost 

5 The subscriptions to a oertam memorial fund amounted to 
Rs 976 das , and cnoli person snbsoribcd as many annas as there 
Were subscribers altogctliei Find the number of sub^ciibers. 

6. Explain clearly what do 30a mean by snyig that the 85 per 
cent. Government Securities are at 101 


A person invests Rs 19,700 m the 3} per cent. Government 
.‘Securities at 98J, and when they rise to 101^, he sells out and invests 
the pi*ooceds in 4^ per cent Calcutta Municipal Deventuros at 114,^ 
Find the change in his income. 


7 

tegers 


Prove that a” x o’* when in and n aie positive m- 


Simplify 




ar"/ 


8 (a) Resolve into faotots . — 

(I)®* +64, (2) »*+64 

(3) c’(5-c) + 6S(c-o)+c»(o-6). 

(6) If®*-c + 5-2c, y— 6+c— 2a, *«-c+o — 26; find the v^aluor 
•of »* + y* + 2* — 3®yr 


9, Solve the following equations — 


( 1 ) 



3-» 4— a? 
■4“-^ ‘5 



(2) ®-2(3y-22)=» Ol 

2y+(3jc— 3a) «»o!- 
6a? + 7y+9a' o67j 
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*■ 10 A person bsngbt a certain number of eggs, half of them afc 

!2 a penny and half at •) a penny He sold them again at the rate of* 
■5 for ^ and lost a penny by the transaction What -waa the number 
of eggs 7 

11 If a 6=c e?, prove that 

Vt3a»+4c*) ' ,?(5a*-6e*)=-/(36*+4rf») >?(65»-6rfS) 

1900.- AFTERNOON. 

Pajocr sei Babu Hahax Chandka Banebji, m a , b n 

1 If two triangles have two sides of the one equal to two sides of 
the other, each to each, and have likewise then bases equal, then the; 
angle which is contained by the two sides of the one shall be equal to 
the angle which is contained by the two sides, equal to them, of the 
other 

Also enunciate the converse of the above Pioposition 

2 All the interior angles of any rectilineal figure, together- 
with four right angles, are equal to twice as many right angles as the 
£gare has sides 

Find the magnitude of the interior angle of a regular polygon of' 
-twelve sides 

3 If a straight line be divided into two equal and also into two- 
-unequal parts, the rectangle contained b}' the unequal parts, together 
with the square on the line bet-ween the points of seotion, is equal t» 
the square on half the hue 

Divide a given straight hue into two parts such that the rect- 
angle contained by them shall he the greatest possible 

4 Angles in the same segment of a circle are equal. 

Also enunciate the oonveise of the above Propositon 

5 Baunciate and prove Euc III 37 

6 Describe a cirole passing through three given points not m a 
straight line 

When IS it possible to desonbe a circle passing through four 
given points ? 

V 7 Bisect a triangle by a straight line drawn from a given pomt- 
an one of its sides , 

8 Prom the light angle C of a right-angled triangle ABC, OB 
is drawn perpendiculal to tbe hypotenuse AB i^ove that the 
square on CD is equal to the reotaugle AD BD 

9 Prove that, in an acute-angled triangle the point of inter- 
section of the perpendiculars dra-sin from the vertices to the opposite 
sides IS the centie of the inscribed cirole of the triangle formed by 
joining of the feet of the perpendiculars 
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SOLUTIONS 

1900.-MORNING. 


1. The greatest Common Measure of t^ro or more numbers 
is tbe greatest number which divides each of them esaotly^ t c. with- 
out a remamder 

The Least Common Multiple of two or more numbers is the 
least number winch is divisible by eaoh of them exactly, i c. without 
a remainder 

Int. of Time«-9x8x 7x6*=2520 seconds 
» 42 minutes. 


2 . 


(«) 


37x19 3x10 7 

ISii.-Tx! lO-d'*' 8x8" , 

2 ^ 

_16,V-8K. 13^ 

2,«i+3J 65-2J" 351 

7|i 16 m 

“ 55 },' 3j” 351 


5 

95 28 16x4 m 

13 351 

3 0 


2240-134 2106 

351 “ 351 


=0 Ans 


(h) 


•0416. 


416-41 


9000 
Let x*3 0416 
=•0416666 
1000ar-41*666..., 
10000a?=416 666 


olfo*0“3V 


,ad infinitum 
Do. 

Do. 


Subtracting (i) from (ii) we have 
900037=416-41 
416-41 
90W 


Hence the rule applied above. 


(1) 

(«) 



8^4 

3 


entrance examination manual. 


(1 25)»+ 2*25(1 25)* +3 76( 75)* + ( 75)* 

«(1 25)»+3x 75 >c(125)®+8x125(75)* + (75)» 
*.(125+ 75)8 -2* -8 

4 Area of the walls 

-2{26 ft 7 m + 20 ft 6 m) x 14 ft 

s2x46xl4 8q feet 

^ 2x46x14x7 j, 

cost' 9l<2 — *=■=^25 Oj 10|a 

Area of ceiling 

cost^iV-xW =£30 9* 4firf. 

Total cost =£65 10s S^^d, 

5 Bs 076 9 ans 

16 


i6625^ 125 men. 

221 56 

/44 . 

245) 1225 
y 1225 

6 It means that government pays interest at the rate of 3} per 
cent per annum on the nominal vatae of the bond, but if a man 
wants to invest money in these stocks he shall have to pay Bs 101 
forjovery hundred of the such nominal value 

98^ 19700 3J X 
8x19700x7 
197x2 

Original income » Bs 700 

98 J 19700 lOlJ - * 

^ 3x19700 x 203 
f 197x2 

Proceeds of sale=Bs 20300 

114i% 20300 4i a? 

8 

10x20300x0 

i82?x2 

203 
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"when nee is 24 seers per Enpee— wtat ought the daaly pay of a coolie 
to he m proportion when the pnee of noe is Es 2-10-8 per maund ? 

4 A and B riln a race A has a.stait cf 40 yards, and set off 5 
minutes before B at the rate of 10 miles an boui How soon will B 
overtake him if his rate of running is 12 miles per hour? 

5 Extract the sijuare root of tjjVo *0 5 places of decimals. 

a?-*-V ai— w a* + y® 

6 Eeduoe toits simplest form - — rx".." 

x~y •c-ry a» y 

7 Square - 5^ +c^ and divide 1 by (s f 6)* giving 3 terms of 
he quotient 

S Prove that if a fi c d tlien o, citd c 

9 Solve the fallowing equations — 

fi) 2®-Hl-7a;-14 
(ii) ■/ix+9)=‘T— -Jx 

, - a — b a+h 

(ill) — 

' x~e * + 2c 

10 What fiaotion is that which, if 1 he added to the nume> 
rator becomes 1, and if 1 be added to the denominator becomes 1 7 

1862.- AFTERNOON. 

Exanwiei, — Blocumann 


1 Define a parallelogram and state what is meant b> a line AB 
being out externally in the point O. 

2 If two angles of a tiiangle be equal to one another, the sides 
also which subtend equal angles shall be equal to one another. 

3 All the inter 101 angles of any rectilineal figure togetlier with 
four right augles are equal to twice as many light angles as the 
figure has sides 

4 Construct an isosceles triangle whose extjrior vertical angle 
is 67 ^ degrees 

5 Prove (for the obtuse-angled tiiangle onl}) that the square on 
the side, subtending either of the two aoute angles is less than the 
squares on the sidej containing that angle by twice the rectangle con- 
tained by either of these sides and the straight line intercepted bet- 
ween the angle and the perpendicular let fall upon it fcom the oppo- 
site angle 

6 In the side BO of a right angled triangle ABC, light angled 
at O, find a point D, suoh that the perpendioulai DF drawn fiom D 
to a point F mthe hypotenuse shall equal AF 

7 If a stia ght line touches a circle and from the point of con- 
tact a straight line be drawn outbng the circle, the angles whioh thee 
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Second income ^Es. 800. 

He gains Es 100 per annum 
7. a^anxaxa... m factots 

a" >aax a K a n factors. 

tt"* X o" (tf X a X a...»i factors) 
X (uxaxa...n factors) 
B>a X a X a...(»i 4 n) factors 
=a**+» 


8 . 


9 . 


r+»» 


\x^) ^ Ip; " \^) 


-3 3 


..2 3 


■a*’* + a’— jP’ + 2 ^* - 


(a) (1) a* 4 6 1" »* + (i)* 

=«(»+ Ji)(**— Ir-l-lO) 

(2) a*+84-a'+16a» + 84-16j?’ 

«• (a* + 8)* - (is)* 

« s* + lr+8'(s*- 4u. + 8) 

(3) a*(4 - 0 ) + b\e — a) 4 c^(a — b) 

~a*(6 — c)-a(6*— c*)+6c(6 -c) 

= (4 — c){tt*-a(6 +oi + 6c} 

■“(6-c)(£< — 6) a—c) 

•a — ( 6 — c)(c — a)(a - 6 ) 

(b) — 3»ya 

“(» +y +a)(»* + Sf* +z* — !/9 - ax - xy ) 
but (»+ff+si«0 
a*4^*+s*-3sy4-«0. 


Ill —4. — + ^“*4. ® 

40 - 20s + 45 - 1 5» + 48 - 1 2s + 50 - lOs 4 45 - 0 
57s -228 


(2) s— 6y+4s 
3x+2i/—8a 
5x-h7ff-i-9a 


’ 0] 
’Jf 
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Prom the lat and 2nd we Lave 
X y * 
18-8"l2 + 3“ 2 + 18 


10“*15“ 20 

X y z y 

§•■= - ^suppose 

.*. <p=>2A, y—iky z=4Jc 
Snl>3tituting L in the 3rd equation 
*(10 + 21 + 36) =67 ■■ 

*=al 


10 


11 . 


a?«2, y-3, a=4i 
Let X he the no of egga. 
Then Jjy the question 
X _ » 2x 


2x2"^ 2 x 3 ‘ 


•+ 1 . 


15a:+10a?=243?+60 

a;=»60 


3 a^ ^ 

at* 


each 


3a®+4o* a* 

36 s+ 4 i^a"" js 


’* ‘/ 36 *+ 4 iei*“ 


Again 


5 a^ 6 cs 
56* “ 6rf» 



each= 


Sa"— 6c* o* 
5 A»- 6 rf*" 6 * 

3 

V So* - 6c* ® / \ 

j — r-r:“ 6 (“) 

V56»-6aJ« 


^ ^/’3a* + 4c* 

*' -/sP+iS* 
. ■‘^ 3 ^* 74 ? 

• a 

V 5a*~6c* 


j 

V 5 g*-e 

“^^*+4 

^BPTTe 
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1900.— AFTERNOON 

1. Prop. 1. 13. Prop. I. 4 is tho|conver8e and others of that nature. 

2. Cor. I. Prop. I. 32. 

Anglc=3 rt angles =1} rt angles. 

3 Prop II 5 

Feet AD DB+CDa=.ACa=fi AA)» (II 51 

.*. Tho rectangle ^vlll be greatest when CD> A C D B. 

=aO, I e when C and D coincides or the 1 I 1 > 

line IS bisected 

4 Prop III 21 

Equal angles standing on the same base and on the same side of it 
nro in a scgniLiib of .t circle of uhich tho base is the chord 

5 &ec Book 

6 Join tho three points so os to form a triangle and circumscribe a. 
circle about the truuglo thus formed (IV *>) 

Wlicn tho sum of any two of its opposite angles is together equal to 
two right angles {Con\ erse to III. 22) or con\ orse of III 21 and III 35 

7 Let ABC bo the and P the 
gi\cu point in BA, join CP Thro^h 
Z the iiuddic point of BA, draw 
parallel to CP, meeting B(3 at Q join 
CZ and PQ Then PQ is tho re- 
quired line 

ACQZ=.AQZP(I 37) 
to each addAQ^Z 
the fig BPQ=ACBZ 
= 4 AABC tl J3) 


S Lot E bo tho middle point of BC 
BD DC-f DEa=iBE* (II 6) 
=EA^=.AD>+DEMI 47) 
BD CD=ADa 


9 •<BFC = <BEC=al rt angle 
*. A circle can bo described round 
B. F. E, C - 

Similarly, a circle can bo described 
rouud A, F. D, C 
In the circle BFEC 

<EFC=<EBC(1I 21) 
Similarly <CAD=><CFD 
But <CAD=3<;EBC for tho two 
A*> CAD and EBC h ivc the angle at C 
sommon and tho angles E and D rt. 
angles (1 32) 
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.•.<efo=<cfd 

’ / 1 <EFD 18 bisected by FC 

Similarly it may be showa that <BEF and cFDE are bisected b7 

BE and AD , , , 

Hence O the point of intersection of the lines is the centre of the 

inscribed circle in DFE, — 


ig01.-MORNINa. 

Head Examiner,— H aso Godrisankar Db, m a 
1. (a) Simplify 

expresbin^ youi answer as a decimal. 

(i) Reduce £3 15s to the decimal of Bs 100 (£l=Bs. 15) 

2 (a) What is meant by an aliquot pai j of a number 7 1b 
* 2^ yds. an aliquot part of a mile 7 

(6) Fini by Praotioe, or otherwise, the value of 25 tons 15 owt. 
3 qrs 17| lbs at £2 13$ Ad per ton 

3 If the fourpenny loaf weighs 31bs 9 oz when wheat is at 9s. 
4d per bushel, what ought the sixpenny loaf to weigh when wheat is 
at 11$ Id per bushel ? 

4 (a) Define Interest What do you understand by the ex- 
pression Bate per cent per annum’l 

(b) At what rate per cent pei annum simple interest will £200 
amount to £236 13$ Ad in four years 7 mouths 

5 Extiaot the square root of 7468'dil61 

6 A man invests one-tbird of his capital in the 3^ pei cent. 
Government Securities at 96^, and the remaining two-thirds in the A^ 
percent Caloutta Municipal Debentures at 105^ If the difference 
of the two annual incomes be 1^ 1997, find bis capital 

7. (a) Prove that wheie m and n are positive 

Integers, and m greater than n 

(S) Dn ide a5m + 65« by o™ + b”. 

8, («) Beaolve a*+o®6®+6* into two factois. 

(6) Find the G C M of 

a* -I- 6a;® + 11» + 6 and a?* -I- — 4a;* — 4r. 

9 Simplify 

te-6)fe-c) (x-c^Cx—a) . (tt-a)fx-b) 



MATHEMATICS. 26^ 

10. (a) Distinguish between an Equation and an Identity, and* 
^Yo an example of each 

(6) Solve the following eq.u.itions — 

(1) i(a;-3>+i + 

(2} 2ar+3i^+43-38, 

3v-2j^-t-5a»26, 

4x-t*6j^-33~21. 

11 A number consists of tuo digits, the digit in the unita^ 
place being four tiiuea that in tlio tens’ place If the digits be 
inverted, the new numbci increased by 2 equals three times the old 
nuinbsi Fuid the number 

12. If a a— y.6»s c, piovethat 
t» y* z* (x+sf+z,* 
a*'**i*^c^ (« + 6— o/ 

1901 -AFTERNOON. 

Papet set Babij GouniSAMCAit De, m.a 

1. (ul Define panillcl Btx.aight lines. 

Prove that the opposite sides and angles of a parallelogram aie 
equal tO one another, and that the diagonal bisects the parallelogram^ 
that IS, divides it into two equal puts 

(&} Provo that the diagonals of a paiallelogram bisect each other. 

2 If the sqiure dcsciibed on one of the sides of a triangle bo 
«qual to the squares dcsoribcd on the other two sides of it, the 
angle contiined b^ these two sides is a it. angle. 

3 Divide a given straight line into two parts, so that the 
reotangle contained by the whole line and one of the paits may be- 
equal to the square on the otiier pait 

1 (a) Provo that the opposite angles of any quadrilateral figure 

insoribed in a circle .are together equal to two light angles 

b) Enunciate and piove the converse of the above proposition 

5 If from . 111 ^' |x>int without a circle two straight lines be 
drawn, one of which outs the circle, and the other touches it ; the 
rectangle contained by the whole line which outs the circle, and the 
part of it without the circle, shall be equal to the squuie on the line 
-which touches it 

6. (u) Inscribe a ciiole 111 a given oiiole 

(i) Describe a ciiole touching one of a given triangle and the- 
other two sides produced 

7. If two triangles have two sides of the one equal to two sides, 
of the other, cooh to each, and have likewise the angles opposite to 
one pair of equal sides equal , then the angles opposite to the other- 
pur of equal sides aie either equal or supplementary; and, in tlio 
iformei case, the triangles are eqnal in all respects. 
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8 The straight lines drawn from the angles of a triangle to the 
middle points of the opposite sides meet at the same point 

9 Define the locos of a point 

A 13 a fixed point and BC a fixed straight line of indefinite 
legth , AP 13 any straight line drawn throngh A to meet BO at P ; 
and in AP, a point O is taken such that the rectangle AP, AQ is 
constant find the locus of Q 

SOLUTIONS 
1901.— MORNING. 


, , _ 306 204 

(«) Ex =. g-gg of ■ 

17 ><18 l2xiT. 


583 - 58 


17 X 18 . 12 X iT ^ 247 ^ « 526 . 142857 

*17x19 13xi7 ii** 361“ 900^ 7x142857 

- -r - fs I- X = ii - ^ I =. 1 /s - 1 416 Ans. 

(5) £3. 155 H =*£3 15K-£3t5 

Required decimal - 3|3 -r = 'in'i x = 5o o “ «l5’o®5= ^65 Ans. 

2 la) An aliquot part of a number is such a part that it is 
contained an exact number of times m the number 

1 mile « 1760 yds 

1760 + 2| == 1760 X A =• 160 X 4= 640 
.*. 2f yds IS an aliquot part of a mile. 

(h) . 1 £ 5 flj I 


142857 

999999 

fi26 


142857 


lOcwta^os 1 ton 


5 cwt ^ of 10 owt 
2*qrs ■=» A of 6 
1 qp =• i of 2 qrs 
14 ibs = i of 1 qr 
3^1t)Sa^Of 14ft3 


£r 8 

2 13 

d 

4 

5 

13 6 

8 


5 

66 13 

4 

1 6 

8 

13 

4 

1 

4 


8 


4 


2 


value of 1 ton 


value of 5 tons 


value of 25 tons 
,, „ 10 owt 

i> rt 5 owt 
». » 2 qrs 

.1 » 1 qr 

ti ,, 14 ibs 
„ „ Sifts 


£68 15 10 


value of 25 tons 16 owt 3 qra 
1741ba 


3]-\ lbs. : a; fts 


^ 6 x 28 x 57x12 ^ 
"4xl33x3xie'^ 
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4. (a) lateresfc is the excess of money paid for the use of money 
borrowed Hate per cent per annum is a number for every hundred 
for the use of a year 

(&) £236 13s 4d 
£200 0 0 

£ 36 13s id Interest of £200 for 4/j years 
£18$ Interest of £100 for 4 years 
18^— 4^^ X J|=£4 Interest of 100 for 1 year 
Hate per cent, per annum is 4. Ans 

5. 7468 4164 86 42 Ans 
64 

166 1068 

996 ' ’ 


17282 


34564 

34564 


6 Suppose the capital to be Hs. 3 
96} 1 3} G S. Income 

G S. Income - 

105i 2 4i C M Income 


_ 2x2x9 

C M. Incomes 


Difference = -193 


3474-1477 


- 211x193 “ 201093 
^-^: 1997 : 3: capital 


Capital s*Rs. =Es 122169 Ans. 

7. (a) a'”=3axaxaxax... . rnfactors 
a'‘>>axaxax • ••• •• n factors 
o”— a"=»axaxax ....(m— 71 } factors 


1997x3x211x193 
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(b\ a^+C"! o*'“+6*“ io'*"-a*"6“+a*"i*'‘-o"6**+J*“ Ans^ 

' /««“+o«'‘ 6 "V 


— a*"» 6 »+iS" 

+ is» 

+s*' 

a“ 6 **+ 6 »* 


8. Ca) a*+fl*4*+i'=a*+2a*2>*+i*-»o*t*»»(rt*+6*)*— (aj)* 

** (d*+b^+ab')[a*+b'*—ah) 

(fi) a:*+0**+ll®+6l **+*•— 4**-4» /jr 

— 5jf j - 5* * — 1 0*® — lOx 

z*+3x-t2\x*+6x*-i-ll»+6i»+S^ 
yx*+3x*+is \ 


.*, a;*+3ar+'2 u tho G C. ST 


3 »»+ 0 j ;+6 
i}**+ 0 r 4.6 <'* 


_ _ **— *(6+c)+Jo z*—x(c+a)-¥tte »*-x(o + i)+c6- 

». (a-c)i6-o) 

h C. M. of Genw •~(a—b){a-c){b-e) 
Jfumerator-i(i-cJ{x®-x(6 c)+ba} 

—(a -o){x*— x(o+6»+ocl 
+(<» - 6 )fx* - *(<* + 5 ) + o 6 } 

*■**{&“• o+fl— 0 + 0 — 6) ■“*(6®— c*“*o*+c*+fl*— 6*^ 
+itf(d— t;)— oc(o— o)+n4(o— 4) 
de(b -• c) — o*ff + a<^+a*b - ai* 

6 c( 6 — 0 ) + o*( 5 — tf) - 0 ( 6 * ~ c*| 

(6 — (?) {6c + o*— a(6 +c)} 

=• (6 - c){io+o*— o6 —ac} 

••[b-~o,{a(a-c)—bfa—o)i 

"*(b—c)(a-’a)(a—b) 


•c.- _fa-6)(o-o)(6-o> , 


Ans. 
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10 fa) In an identity the two expre:jbions are equal for all the 
Tnlnea of the unhuo'wn quantities while in an equation the two ex> 

I ressioiis are equal only for a paiticular value or values of the un- 
nown quantUes, as (a? -2) (a?— 3) — ®* -5a; +6, here the two expres- 
sions are equal foi all the values ofxwlule in (»-2)(®—3)=»a;®-ii;+8 
the two bides are equal onlj when ® — 2 and for no other value of 

) ( 1) i(» ~ *^)+ i(» - 8) + K® - 1) ■“ hlultiplying by 60 

20(x - 3) + 15'a; - 8) + 1 2(® —4) - 37 X 4 
01 20®- 60+15®- 120+ 12®— 48 •• 148 
or 47®-14S+60 + 120+48 
or 47® - 376 ® «* « 8 Ans 

(3) 6®+0^ + 12a<all4 (l)x3 

6®-4^ + 10a"> 52 (2)x2 

13y+2s«» 62 (4) 

4z + 6y+8zm 76 (l)x2 

4®+6i^-3s«i 21 (3) 


ll5- 55 

13j/=.62-2* (4) 

or 13y-63-lO«52 
2®-h3y+ l«-“38 
or 2®+12+20 — 38 
or2®=*38— 32=* 6 
®>“3 


«=a5 


*. y-i 


®a3 

y=*4 
2 •» 6 ■ 


Ans 


11. Let ® be the Ist digit, i <> , in the ten’s plaoe 
then 1® IS the 2nd digit 
*. the number is 10® +4®. 

Then hy the question 
10 X 4» + » + 2 » 3(10 j. Lr) 
or 40®+®+2» i2® *. »-2 

.*. the number is 28 


^ V ^ 1 . 

_ (siippoio) 

Then X'^ak 
y^hk 
t^ek 

E.EM.— V i8 


> 


12 
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« 

. . fa;+ff+«)* (a^+bL■^■e^i* l^(a+b + e)* ti/- . 

f«+4+c,» ■ 


g» y* g*. (g+y+si * 
’a* 6^ c* w+6 + <)* 


1901.— AFTERNOON. 


1 (a) Euclid, Bk 1 del 

Euclid Bk 1 Jl 

(b) Let A BCD be the parallelogram 
and AC and DB tlio diagonals 
They wilt bisect ono another 
J^roq/'—In the triangles A OB and DOC 

•••{igg|:fgggfc =») 

andAB::30C(l 31) 

■•■ag^gglc' =»' 



2 Euclid, Bk I. IS. 3 Euclid, Bk. II II 

4. (a) Bk III 11. (4) Sco Hall and Stevens' Euclid. 

3 Bk III 30 

0 (a) Bk IV. 1 

(b) See Hall and Stoieus' Bk. IV. Escribed circle after the 1th prop. 


7. See Hall and Stevena’ Bk. I page 100. 

S See Hall and Stevens’ Bk. I. page 111. 

9 The locus of a point is a line, lines or part of a line m which 
every point and no other point besides, satistles a gii cn condition. 

10 From A draw AX perp on BC Biiido 
AX in the point D so that AX ADaAP AQ 
On AD as diameter describe a circle. This circle 
IS the locus required 

Prao/ —Prom A draw any line AFG join DF 
V ^DFA IS a rt angle .*. ^^FG is a rt angle 
and ^DXG is a rt angle a circle will piss 
through D, F, G, X AF AG=iAD AX =. 

AP.AQ The circle is the locus 



1902.-MORNING. 

JTcacl £!.iamtiie/^Binu Goani Saskvr Dbt, m a. 

1 («1 How can >ou .iscertain whether a given vulgar fraction 

can be reduced to .i terniinating or a reourruig decimal, withonb 
. actually converting it into a decimal ’ What kind of decimal will 
the fraotion produce 1 
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straight line makes with the hue touching the circle bhall he equal to 
the angles which aie in the alternafcs segments.. 

8. The area of a i Iiombua 13 equal to half the rectangle con- 
tained by the diagonals 

9 To iiiaoribe an equilateial and equiangulai quindecagon in 
a circle. 

10 Given a chord .AB of a circle and a point O in it. Find in 
the oiTcumfcience a point D such that the line DG shall biseofe the 
'vertical angle of the triangle ABD. 


SOLUTIONS. 

1862.-MORNING. 

47 99 19 6 99 57 90 285-99 186 

5^ 310 “ 4 ^ 31 “ 310°' W 310 “ 310 310“*' 

*. 6 - 06 - 5i. 

2 *1 1 of a pie - ,VaP “ /a P»e Re 1 »= 10 x 12 =• 192 pies 
•.thefiactiou required-.^— 2 = 

(ft) £ 0875 X 20 » 1 7500i - 1« 4- ‘75 x 12<f - Is QJ 

3 24 seers 40 setra Re 1 x .*. » ■ Rs. 4^ *• R» ^ 

IS CO • 1 CO ■) 

30 days 1 day > Rs 85 » 

Rs i Ra 2i J 

. _T, 8x85x3 „ 2x4x17x 5x3 

.. 3:=us j8« 30x3x5“ 9x2x2x15x3x5 

-Ra xVs“‘ii*7f fis 

-4. 60' 5' 10 mi a; — ^•^^lui.—.i mi. 


40 yds -xfSff of a mile = A ““I® 
xV“ f’l j ’*» to he gained by B 

And B gains (12— 10) mi iue\er\ hour 


5. 

€ 


. * j 113x60 

time 1 equired =» — ..nim 


=251’’' min 


132x2 

'^(fuW)=' 001“ V 0010000000 = 03162 

A.na = («-*•»)** (g-g)’ -(«*+»* ) 

»* + v*+ 2jev 4- ** + V® — 2a;v— as® — j/* 


x* + t/* 
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(*) 

1 - 


Simphfy 

2 


-2 083 of 


3 + - 


2 cwt 2 qrs 21 fti 
10 owt 2 qrs 11 fli * 


5- 


7+S 


-«nd redace thelresalt to the deoimal of 1 1. 


2. The area of a rectangular field whose breadth is 500 yds. 
13 100 acres. Find the cost of cultivating it at Its 3 2as 8 p. per 
100 sq yds, and also the cost of fencing it lound at Us 2 8as. 
per yard 

3 If 12 men and IS bo^’S can do a piece of work in 30 days, 
working 7i houi's a day, how many boys must assist 21 men to do 
piece of work twioe as sreat m 25 days, working 9 houis a day 
(3 men are equivalent to 5 boys ) 

4 Extract the square roots of and and 76 195441 

5 (a) Define Ihicount 

(5) Find the disoonnt on £700 due 3 years 4 months hence 
at 5 per cent per annum simple interest 

6 Which IS the better mvestment, the 3| per oent Government 
Secunlies at 95^ or the 4 per cent Calcutta Municipal Debentures 
at 1014 ^ What will be the differenoe in annual income by investing 
Us 22127 in each of them ^ 


(а) Divide 

(y+*)+y*(r+ar)+s*(»4-y)+3ayr hjyz^zx+xg 

(б) If s^a + ft+c, prove that 
{as-\-be) (5«+co) (<w+a5)=(6+c)® (c+o)® (a + 6)* 

(a) Piove that where p and q are positive integers. 

y - (|^)f 

9 Find the L C SI. of 


8 


a;*—**— 14»4.24, ®* — 2®®-5»+6, anb®®-4ar+3 

10 (a) Prove that in a simple equation there cannot be more 
than one value of the unknown quantity 

(b) Solve the following equations — 

^ ' b+c e + a a + b 

(2) 12»+34y=8TV 34®+12y=8J 

11 A sum of money was divided equally among a certain 
number of persons, had there been six more, each would hava 
received a shilling less, and had there been four fewer, each woulit 
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liave received a slulling more than he did find the sum of money- 
and the number of mei> 

12 (a) If a B be c d, prove that a d a® • B* ; 

iB) If a? ax+hy-^cz^y Bu+cy+aae* cx+ay+be, 

show that each of these ratios = supposyig » + yd- r is not - Oi. 

1902 -AFTERNOON 

JTead Examvm^ — Babu Gouki Sankeb Det, M A 

1. (a) If a straight line fall on two parallel straight lines, it 
makes the alternate angles equal to one anotbei, and the exterior 
angle equal to the interior and opposite angle on the same side ; and 
also the two interior angles on the same side together equal to two 
nght angles 

b) Wiite out the axioms which are used in the proof of this- 
proposition 

2 Enunciate and prove Euo I 47 

3 Desoiibe a sqnaie that shall he equal to a given rectilineal 
figure 

4 (ai Draw a stiaight line from a given point, either without 

01 in the ciiGumfeienoe, which shall touch a given circle ' 

(B) The two tangents which oan be drawn to a circle from an. 
external point are equal 

5 (c) If a straight line touch a circle, and from the point of~ 
ooutaot a straight hue be drawn cutting the circle, the angles which 
this line makes with the line touching the circle will be equal to the 
angles which are in the alternate segments of the circle 

(B) Enunciate and piove the converse of this proposition. 

6 a) Describe an isosceles <tnang1e, havmg each of the angles 
at the base double of the third angle 

(b) Divide a right angle into five equal parts 

7 In a stmight line of indefinite length, find a point such that 
the Slim of its distances from two given points, on the same side of 
the given line, shall be a minimum 

8 Diaw a common tangent to two given circles winch are 
external to each other and do not mtersect 

9 Define the focus of a point 

From a fixed point Oa stiaight line OPQ is diawu to cut a' 
fixed circle in P and Q If R and S be the middle points of OP 
and OQ, pio\e that Rand S always lie on another fixed oiicle, 
and find its centre and radius 

SOLUTIONS 

1902.-MORNING. 

1 "When the denominator of the vulgar fraction is 2 or 5 
fer any power of 2 and 6 or product of them then it can be reduced' 
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*to a terminating decimal In all other cases it h reduced to a rccur- 
Ting decimal. 

17020 = 2x2x2>c*2x2x2x2x2>f 2x5x7 and 161-7x23 
23 

Fmotioii = ^ *. The fi.io ion c.an bo reduced to a 


2 Sx 5 


teiuimatiiig decimal 


(5) E 1 ..-I- 


3 i- 


- 1 - 


5- 

2 




3 +^ 


2083-208 . 103 qr^ 
900 421^ qrs 


1875 ,43 _2^ 
900 “ '4 ^ 1187 


5 - 1 ^ 


- 1 -- 


3 4-„- 


75x25 43x7 

36x25^ 1187 


71 


2 43x7 

“ •< + *101 IS*' 1187 

, 2 25 43 X 7 

" “903 + 12 Jl§7 




301 

602 7525 

1187*^ 12* 1187 


1187-602 7525 

1187 12x1187 

535 12x1187 117x12 1404 . 

“ IFSI " 7M5~“ ' 1505’ “ 1505 

iiSs + IC"' ?18s ^ j 1 " ll?? “ 84S08 Ans 

^ . 100 x 4840 „ ,, „ 4840x19 

i2 'Cohtof cultnating- 7 ;;^; — -xllb 3i«alts. ■ 


100 
45980 


6 


- - Bs 15326 lOas. Sp Ans. 

f •> 

_ 100x4840 , 

Length =968 yds 

2 length + 2 breadth » 96S x 2 + 500 x 2 => 1036 + 1000 « 2936 yd«R, 
Cost of fencing— 2936 X He 2^ Ps. 1468 x& 


-Ps 7340 Ans. 



ENTRANCE EXAMINATION MANUAL. 


278 


3 men— 5 boys 
.*.12 men •• 20 boj s 
21 men. »■ 36 boys 

12 men -bis boys •=20+15 boys«»36 boys 
35x30x7J a?x25xfl 1 2 
35x30x16x2 


2 X 25 X 9 

70 - 35 ■> 35 boys Ans 
Ans 

761954411 8 729 
64 


70 


Ans 


167 

1219 

1160 

1742 

5054 

3484 

17449 

157041 

157041 


5 (fl) Discount IS the sum of nunej deducted for (he pajmeiitr 
cf • sum of money before it is due 
5x10 


5x3i 
100+-*3« 
Discount 


, BQ 


3 

700 


£ TOOxSOxS 


6 . 


350 x3 
95^ lOlJ 3+ X 
203 X 7 X 8 


^ Discount 

:n V 9 

£l00jAn8 




, 400 _ 51 70 


lOH 

Diff-Bs 


763x2x2 

4-3i%-T'«»ir 

2nd IS the better investment 
22127 DitTerence 

22127x30x2 


203x109 


>Bs 60 Ans. 


7. (o) ary+a?2+j»ja;»y+a:®r+y''z+xy’+«**+y2®+3a;i/«{«+^+* 

y g^y-f + gyz V. Ans_ 

»y* +y* 2 + gz* + yz* + 2gyr 
gy^+y*z +gyz 



MATHEMATICS. 


279 


(6) (a»+&c)(^f+ca)(c5+a&) 

“ {«(<* + 6 + e) + 4c} ® + c) + ca} {c(o + 1 + e) + o&} 

•» { 0(0 + 5)4- c(a+()}{&(a 4- J) +c(a+ 6)}{c(6+e) +a(&+«)} 
«■ (c + 6) |n + c) (a + 6)(6 + c)(4 + o)(i + a) 

••(o+6)*(c+fl)*(6 + O* 

8 (o) (sc*’)' -a;' X a’’ X X X j factors 

= (a> X r X p factors) x (» x a; x a;.. . p factors) 

X (a; X a; X a; X pfaotors) x ; factors 

«>arxa?xa:xa;x p; factors 

-arf* 

( 6 ) Ex. + {a)«’*»- <>*-*)} * 


PP 


-a;’’*-*’ =a?-«’*“«* 



9, **--a?*- 14a?+ 24—*‘ — 2a:*+a!* -2ar--12ar+24 

« xHse - 2)+ a:(a: - 2) - 12(ar - 2) « far - 2)(aj» + a? - 1 2) 

-(»- 2){** +4ar- 3a;- 12} - far- 2){ar(ar+4)- 3(a;+ 4)} 
-(x-2)(a!+4)(ar-8) 

X*— 2«*— 5r+6=»**— 3x*+»*-3x-2a;+6 
— x’(x - 3) + *(a; — 3) - 2(x— 3) 

— (* — 3)(®*+ * — 2) « (x— 3) {x*+ 2® - A. - 2} 

-(»- 3){»'x+ 2)- l(r+2>}» (x-3)(x+2)(»- 1) 
a*’ - 4» + 8= »* - 3® - X + 3 =» *(« - 3) — 1(» - 3) => ias — 1)(» - 3) 

L. C. M-.(x-2)(®+4)(x-3)(x+2)(®-l) 
»(a;*-.4)(x+4)(®*-4x+3). Ans 

10. (a) If possible let a and p bo the two roots of the eq,nation 

ox+5-0 Then substituting these values of x 

ao+6=0 
a/} + 1)=0 


substracting a[a—P)eaO 

But a 18 not 0 a—flimO osa/3 

a simple equation cannot have two different roots 

Jefar— 1) , ca(4x— 1) , . oftfer- 1) 
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, »-■ 


Ans 


beast— ic — ab—ac , cahx~ca — bc- 

T bTc 

ahcx-ab-ae-hc 

7 Tb 

*. bcax— he— ab — 00*^0 

oraica;««a6+ac+ he 
ab+ae4-^e 
abe 

( 2 ) 12 a: + 34 i/- 8 ^ 

84»+12y-8| 

adding and subatraoting these two equations 
46af +46y= 16|^ ora/+y“*s0 
and 22a;-22i^- oi 

2a?-.j6 ..a-a'eor 

2 y“^8 P°Tin 

Let X be the no of men 
ys the sum 


■ ah 


y^iJ 


Ans 


11 


JL 

r+8 X 
aj~4 z 


Then b,\ the question 
or sty ’*xy+6y- X* -6» 

or xy-xy—4y+x* - ix 


•or ar*+6»-6y«=0 
»*-4r-4y«*0 

10®-2y-0 . y"m5x 

6|/-0 or a:* + 6»-30a5-0 or 6-30-0 


12 . 


, is— 24 
y^l 20 s — £6 
, . a 6 

'») r-r 


24 men and £6 


e 

7 


a b c 
bed 


a a a ad* 
b^b^b°^d^V 


( 6 ) 


ax+ by+ci bx+ cy+ax 
eaoh of them* 


cx+ayi-be 
x+y+x 


ax * iy+cr * bx+cy+ax+cx+ay'i-bx 

x+y + x 

a x+y* xi + b[x+y+x)+e(,x-i-y t-x) 
x+p+x 1 


(a + t»+c)(ar+j/+B) 
a:+y4-* 18 not-0 


<1 + 6 + 0 
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1902.-AFTERNOON 


!• (a) Euclid, 1. 29. (Zi) 4th and 12th aximos . 

2 See Euclid. 3. Euclid, II 14, 

4 (a) Euclid, III 17. (h) Euclid, IH. 17, Cor 

5 (a) Euclid, (III 32 ) 

(b) If a straight hue meet a circle and from the point of meeting a 
straight line be drawn cutting the cncle and if the angles which this 
straight line makes with the line meeting the circle be equal to the angles 
in the alternate segments of the circle then the straight line meeting the 
circle shall be a tangent to the circle 

Let the straight line DE meet the circle ABC 
at the point B and let BC be drann cutting the 
circle and the angle CBE equal to the angle in 
the segment B AC 

Then OE shall be a tangent to the circle 
ABC For if not let BF be a tangent at the 
point B 

Then / FBC=angle in the alternate segment BAC (III 32) 
But2;EBC= (Hyp) 

*. i' FBC*=^EBC the less equal to the greater which is impossible 
BF 18 not tangent Similarly it can be proved that 00 other 
straight line but DE is the tangent DE is the tangent 



6. (o) Euclid, IV 10 

(b) Let BAC be a rt angle it is required to divide it into 5 equal 
parts 

Describe a triangle DEF haMng each of the angles at E and F 
double of the angle D (IV. 10) 

At the point A in BA make the angle BAG 
equal to ^DEF. 

Bisect ^BAG by AK (I 9) 
and bisect the angles BAK and KAG by 
AL and AH 

Then the angle BAC is duided into fiie 
eqnal parts 

V ^DEF and ^DFE are each of them 
double of ^EDF 

and V ^DEF + ^DFE + ^EDF are together=2 rt angles 
.*. DEF IS I of 2 rt angles, t « , ^ of rt angles 
4BAG=f of a rt angle 

Each of the angles BAL LAK, KAH, HAG, and GAC is one* 
fifth of a right angle 

.*. /,BAC IB divided into &\e equal parts 



7. 

p 261 

8 . 


See Hall and Stea\ eus’ Enc Bk. Ill, Maximum and minimum. 
See Hall and Stei ens’ Euc Bk III, common tangent, p 266 
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9. The Locus of a point is a line, lines or part of 
uline in which every point and no other points nesides 
satisfies a given condition 

Find C the centre of the circle and join OC 
Bisect OC at A and join AR and CP 
V R and A are the middle points of OP and OC 
RA IS parallel to and half of PC. 

Similarly SA is half of QC 
But PC and QC are the radii of the given circle 
and the point A is fixed therefore the locus of R and 
S IS a circle of which the centre is A and radius is 
half the radius of the given circle. 



1903 -MORNING. 

a 

Scad Examiner— Gouni Sankar Dbt, m a. 

1 (rt) Simplify 

67 x 67 x 67 - 001 57 

•67r 67 + -067+ Ol"** 1 

l + aT" 

(5) Wli.it decimal of <a mile is a > ard 

2 (a) What is meant by the nliquot pait of a number? Is 
an acie an aliquot part of a square mile T 

(5} Find by Praotioe or otheinisc the price of 25 tons 12 owL- 
3 qrs 174 lb at 6^ 13s. 4td. per ton. 

3 Tluee taps A, B, and C can fill a cistern in 6, 6 and 7^ 
minutes respectively They .are all turned on at once ; but after 
one minute, A is tunicd off Hovr much longer will B and C take tO' 
fill the cistern 7 

4 (a) Define the squaie root of a numbei. 

(b) Evtiact the sqijuiic root of 10^ ; and of v to four places 
of deeimals 

5 A man buys wine at 5v a gallon ; he mixes it with water 
and by selling the mixture at 4? a giallon gams 12} per cent, on liia 
outlay How much w.ater did each gallon of the mixture contain ? 

6. (tf) Define Ptesent Wmtfu 

(5) A tradesman marks Ins goods with two puces, one for ready 
nioney and the other for 3 months’ cicdit, allowing interest at 
w per cent per annum If the credit price be marked at Rs. 50 
9as , what ought to he the oasli price ^ 

7. (o) Prove that (<ic + - (arf + 6c)» - (a» - (c* - d*). 

(5) Dmde 8a» - 6* - 27a* - 18o6c by 2a - 6 - 3e. 
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9 . Simplify 


(r+ D* 


(V+D* 




ix—ff) (t- t) (y- e) “ ») («—*) («— y)‘ 

9 («) Provo tlint o”x a* •“fl""'*, ■where in and « arc positive- 

jBtefcrs. 

(i) Simplify 

(®r)" X + Kt")" X x K*")" X (»">“ 1 

Sohe the following equations — 

X X 

» + a — 6* x+h—c 


10 


( 2 ) 







i^+ “-.28 

4 + 2 - 28 . 

--27 

2^3 




y 


11 A general wiihing to draw up his regiment in the form of 
a hollow t-qiinre found that he had 50 men over when it was 4 deep, 
but that he wanted 50 men to coniplcle it when it was 5 deep, tho 
number of men in tho fiont being the same in both cases Find the 
numbci of men in the regiment 

12 If » (6 + c)=*|/ • (c+a)-c (a +6', prove that 

K (y+r — »)=.& (e•^»-y)— c (v+ji»-r'. 


1903.-AFrERNOON. 

I/cad A'lrtwiiiirr— B aiiu GoiiI’isankak Di,5r a 

1 («1 Enunoiatc and pro^c Euo I 4 

{h) Wiite out the axioms wlnoh aio used m the pi oof of this 
proposition. 

2 DoBOrihe a parallelogiaiu that shall ho equal to a given 
triangle, and have one of its angles equal to a given rcotihncal angle. 

3 If a straight line is dnidcd into nn;> tuo parts, the sum of 
the squares on the whole line and on one of the parts is equal to 
twice the rcotnnglc contained bj the whole and that part, together 
With the square on the othci pait 

Write down the 001 rospondiiig algcbiaioal formula 

4 (o) The .ingle at the contie of .1 circle is double of an angle 
at the ciroumfcrcuco, standing on the same arc 

(b) Piove immcdiniol^ from this proposition that the angle m'a 
aumicirolc is a right angle. 
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5 If two chords of a circle cut one' another, the rectangle 
contained by the segments of one shall be equal to the rectangle 
contained by the '.egirents of the other 

State and prove the conveise of this. 

6 Ciroumscnbe a oirole about a given tiiangle 

AB, AC are two straight lines given m position , BC is .a 
straight line of given length, D, S are the middle points of AB, 
AO , DF, BP are drawn at right angles to AB, AO respectively. 
Prove that the locus of F is an arc of a circle of which A is the 
centre 

7. In any tnaiigle, the angle contained by the bisector of the 
vertical angle and the perpendicular from the veitcx to the base is 
equal to half the difference of the angles at the hase, 

8 The sum of the squaies on the sides of any triangle is equal 
to three times the sum of the squares of the distances of the .ingalar 
points from the point of intersection of the medians 


SOLUTIONS 

1903.-MORNING 


1 (a) Ex 


•300763 - 001 
4489+ 067+ 06' 


J^ir. 


1 + 




4*1 

14 

£3 


+TV(r' 


, too , 
■too' 


> 1 Ans. 


(i) 1 mile «a 1760 yds 
17601 1 0000 

y 8800 




0005G81 Ans 


299768 ■ 

5;S59 ■*‘l+li 


12000 

10560 


14400 

14080 


3200 

1760 

1440 

•2 (a) See Qiies 1901, 2 in) 

1 sq. mile* 1760 X 1760 sq. yds 
1 aore=4S40 sq yds 

1760 X 1760 _ 11x16x10x11 x4x4xl0 
4840 10 X 11 X 11 X 4 

^•, an acre is an aliquot part of a square mile 
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7. (a^ - 6^ + Jy = +c^}* = (““ ~ 

+ (c^)* + 2c^ (a^ — 6^) 

+ h^'-Za^b' + + 2«^C'* — 2c^5^ 

(a) a*+2ab + b*Jl 


since I 


/a* * — 2a"®6 + 3a‘*6®&c. 
l + 2a“*i+a“*d* V -Quot 


8 Since ^ 
0 u 


or 


a4:b cArf 
a:S;5 e±d 


— 2a~*B-'a *5* 
-2a-^6-4«-=6»-2a-»6» 

3a“*6*+2o'’6* 


a e 

a e-i:d e 
• 'T‘~b~ ~d~'*'d 


a c 
9 (1) 2»+n=7iB-W 

.% 5»<=25 

(2} V(!t> + 9)=1+ V® 

.*. 2N^a;=8 


. a±6 


lid e 


.*. 7* -2a. =*11 + 14 
*, x=>5 

a; +9 -1+31 + 2 /a? 
Va?-4 • a? = l6 


•.(a-J)(a;+2c)-(a+iX»-c) 
or ax+Zac-bx—Zba-^ax—aO'i-bx-bc 


.*. 26a; =» — 6c+3ac 


*. V - 


c&a-b) 
■ 26 


10 Leb a;=’numeiatoi and denominator 
(1) From (1) ai+l-y 

(2) a;=Hy+l) 


Then ^=1 (1) 

and ^=i(2) 


X’^y-l 


and 37^3—1—2 


.*. i/“3 

the fiaotion^^ 


1862.-AFTERN00N. 

1 Euc I Def 37 

(a) The straight line AB is said to 
he cut externally in the point C when C X 
as taken id AB produced ^ 

2 Euclid I 6 


B 
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(6) 

t 

£ s. d 

6 13 4 

5 

33 6 8 

5 

price of I ton 

price of 5 tons 

lOowt^-^of 1 ton 

166 13 4 

piicc of 25 tons 

3 cwt. — 1 of 10 ett t 

3 6 8 

„ „ 10 cwt 

0 13 4 

„ „ 2 cwt 

8qi3.—|of 2 cwt 

0 3 1 

„ „ 2 qrs 

1 qr. — 4 of 2 qrs 
11 of 1 qi. 

0 18 

II II 1 qr. , 

0 0 10 

11 11 14 lbs 

8^ fits *»f of 14 lbs. 

0 0 2i 

11 II 3J lbs 


£170 19 4i 

„ 25 tons 12 owt 

3 qrs njfts. 


3. In one minute A cstu fill I of the cistern 

*« •• • • ••• ^ ••»•#•••••• 

«•« «« O • ••••• • 


T , 1 . .. 6 

•I + ff + \5=* 30 ' 


6 1 * 5 4 - 4 15 

••• . ,.A-J*BiScC + i + ■j*5=a gg "so 

— i of the cistern 

s.B C . .....4+1^5 .o'* of oiatora 

1 — J •> J of the cistern to bo filled by B and C 

Time i equired •=» i -r xo “ J ** V “ * “ 1 5 minatef. Aiis 
4. (a) Squat 0 lotitofa number i-s such a n tun bei that it being 
sualtiplied by itself git es the number. 

^j«=- 3 - 14286714 ,., . 



3 l428Sh4 
1 

27 

214 

180 

347 

2528 

2120 

3542 

9957 

7084 

35448 

2B7314 

283384 
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100 • 5 112J 

5 x 225 

® Art” C\ ^ 




100 x 2 
4=iJA gallons mixture 

*s„lai3j5 gallon of \ru.ter to be mixed with one gallon of winfe 


Ans 


II 1 ii « 

lSx32 _ 

*“45x32“^ gallon. 

6 (a) Piesent woith of a sum of money is such a sum which 

■•with Its luteiest is equal to the given sum. 

(J) 4|Xx'if*"5Xf|j«§ 

. lOO+g 50j®jj- 100 cash price 

. - 809 x 8x100 - „ 

cash piioeMits — gQ^ ' ^g" 


7 . 

<f>) 


(ft) (ae+hd)^—iad-hlc)* 

■«o*c* + h^d* + 2alcd—a*d^ — 5*c* — 2aled 
-a'c-* - 4- i 6»c* 


2a —i- 3o\ 8a* — 1 8a6c — 6® — 27c* / 4»* + 2«ii + 6ac + 6 * — She 
y 8a*-‘4a*b—l2a*r \ +9c* Ana. 

4iJ*b + 12a®c — 18fl6c 
4a®5 — 2ab* — 6a5c 
12a®c + 2<iA* — 12a5c 
12a®c — 6al/c-18ao* 

2ab* - Babe + 18ac* -h*- 27c» 

2g6» - &®-36®c 

— 6o6c + 18aa* + 36®c — 27c® 

— Babe + 35 V + 9fic* 

I8oo®~95c»^27c* 
18ac»-96c®-27c* 


« p- ^ a;« + 2n?+l y*+2y+l t*+2^+l 

f*-*) (y-s) 

L C. M. of the Denrs =f« -y) — a) (V'-x) 

Numer » (v - c) {»» + 2»+ 1} - (a?- a) {y* + 2y + 1 }+ fa? -y) {a* + 2a + IJ 

« a!®(y - a) - y»(a? - a) + z® a? -y) 

= a’*(’y - a) - a?y* + y®a + a?a® - yz* 

-a;Sy-a)-a; y*-a®)+yz(y-z) 

« y-z){a?®-a;y-3?a+yz} 
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*9 (a) a'"’"axaxaxax tn factors 

a"aaxaxaxax n factors 

a”xa'*=axaxaxax (/» + 71 } factors 
tt"xa"=.a"*+'‘ 

(6) } X {as'‘”’xa;'"“y 

s 2 22 . 

*n*>*^^n +« 

a a 8 a 

j.fi» .anm^-n m -« 4a«m 

= >b “—1 Ads. 

• °'^a!+a-6 x+b-e^^ x-i‘a — b~ x+b+e 

or a!(6--a) + 6® + 6c— a6— 'ic>aa?(6 — c) 4-a6— 6* —ac - 
or a;(c— a)=--26* + 26c+2a6 — 2ac 

*"2(5’ — ic— a6+ac) 2(6— o)(5— c) ^ 
- (a - <•) o - e 


( 2 ) a;+^+ |»46 


(l)x 2 


a; +^+-*--84 (2)x3 


;+ e = 38 


again »+2y+ ^ =108 (3)x4 


2 j/ , « 

a 


(i)xa 


^ + ^- 6 a ( 6 ) 

^+16z-608 (4)xl6 

o 

f +^-62 ( 5 ) 


-^ 2=546 
-I +.-38 


*=546xg«j.=36 

( 4 ) 



t» ^ 


a88 
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or 38 — 36 “2 

12 

y-24 

£-23 

2 3 4 

(^) 

or £+8+9»»23 

*. *-121 

A 

orJ“6 •.*-12 

^=24|- Ans. 
*=■36] 


IL Let X be the no of men i» front of the sq,uaxe3 
•. no. of men in the Ist hollow square **-(»- 8)* ^ e 16aj-64 
2nd »*- (a?- 10) ».ff. 20*- lOO 

Then by the question 

16* - 64+50 =• 20*- 100 - 50 
or 4 »=— 64+50+100+50 or4*=»136 .'.*“34 

no of menin the regiment“l6*-64+50“16x34— 14 

SB 544— 14 “530 


12 


STc' 


,_iL= 

«J + a 


a+b 


y+j5— * y-i-z-x 

••• ^^®“”w+o) + l« + 6 ^-( 6 +^r 2a 

(z+x~p) x+o-p 

(<! + a) + (a+6) — (c + o) 2ct 

x +y—» x+g— z 

'(6+c)+(c+a)-(a+6)“ 2o 


eaoh of them< 
each of them< 


OE 


or 


y+z-x_ 

a+X- 


2a 

26 

2e 

1 

1 

«+*- 

■y x+y-z 

a 

b 

0 

a 

b 

c 

y-k^z-x 

E+ 0 - 

-y^ xJty-^z 

a {y+s- 

•*) “6 

(z+x-y)==*i 


1903.-AFTERNOON. 


1. (a) See Euclid (6) 8th and 10th axioms. 
Euc. Bk I 42 

Euc. Bk. II. 7. (a-6,»=.aH&*~2a& 
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4 fa) Euc Bk III 20 

lb) Bncuuse the augle at the centre ts double of the angle ab the cir- 
enmfereote 

The angle at the oircumfcrencp, » e , the angle in the semicircle la 
half of two rb angles, 1 e , a rc angle 

5 UI 33 

If two straight lines intersect and if the rectangle contained by the 
sogHeiils of out bo equal lo ilie rectangle coutuiueil by the segments of 
the other, then the c^reuiiiita of these lines are concyclic 
Let AB and CO iiiterstcl at E 
ami let AE EB-CE ED 
Then A, C, B, D. siiiill be concyclic 
Describe a circle passing ihrougti A. C, and D 
‘ It Mill pass through B Fi>r if nut let it cut AB at F 
Then CE ED=AE EF .ill 33) 

But CE EOesAE EB tH\p ) 

AE EF=AE EB lAx ) 

EF=EB the part equal to the sihole which is impossible 
ihe circle w ill p iss tliruugb B 
A, C, B and D are concyclic. 

C Euc Bk IV. 5 

Describe a t-ircle passing through B, A, and C 
Tuen because BC is constaut . the angle BAG is 
eonstanl *. The acginciu BAC is coustaiit the other 
aegment is constant 

,*. The circle BAC is constant 
and because F is the cenlro of ilus circle (W 5) 

FA IS tJio radius of this circle FA is constant 
Locus of F Is an arc of a circle of which A is the centre anp 
AF the radius 

7 Let AF be the bisector of the angle BAC 
and AO the perpendicular from A on BC 
Then shall 4 OAE be iqiial to half the difier 

cncc of tbo angles ABC and ACB 

Fruo/ — 4 ABO +4 BAOssl rt. angle (I v 

:{ 2 .) 

and 4AC0-r 4COA=>l rt angle {I 3J ) 

4ABO+4BAD=i 4ACD+4CAO to ‘ 

each add the angle OAE 

.*. 4 ABO+ 4 BAD+ 4DAE = 4ACD+4CAE+40AE + 0AE 
But 4BA0+4DAE=i48AE=i4EAC tHyp ) 

/, 4ABO=»4ACD-r24DAE 

.•.240AE=4ABD— 4ACD , 

^OAE 18 half the diiLreuce of 4 A BO and 4 ACO 

8 Let ABC bo a triangle and AD, BE and CF be 
the medians intersecting at G 

It IS a well known theorem that AGs2GD also the 
square on a straight line is 4 time the square ou half 

the hue 

It 13 also a well known theorem that the sum of the B ^ ^ 

squares on two sides of a triangle is equal tot wice the 

V 19 
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square on ball the thir.l si«le together with twice the square on the media* 
which bisects the third sule 

Now AG»+GB'*=2AF^+2PG* 2AG*+2GB'*=4AF*+4EG» 

*. 2GAa+2GBa = AB*^GC» 

Similarly 2GB»+2GC-*= BC»+GA* 

2GC*+2GA9=AC^+G8» 

Addinj? 4GA*+4Gd-‘ + 4GC»=AB^+ BC»+AC»+QA»+GB»+CB. 
3 GA‘*+3GB^+3GG»=AB»+BC»+ AC». Q B.D. 


1904..-MORNING. 

Head jEfomi/ier,— B abu Goobi Saskab. Dby, m a 

1 Define the G C M and the L C M of two oi more 
numbers 

~ ' Find the gr^at^'t number of sax digits which is exactly divisible 
by 27. 45, 60, 72 and 86 

2 'Write down the local value of each of the figures in the 
number 0>ii203 


Simpbfy 

(•0’)'+ ‘0’)’ 03 • 

(OOU 002* 003i* 


- 020SS 


21 3< 
251 16 


of J. 


3" A cm lo a oieo* of wi-k m 25 <!ayr. D in 60 diys, and O in 
24 days Thev three w 'rk to 'Hber f >r i davs, and then A and B 
leave; but C continue , and after da\s is rejoined by A, who 
brings D a’ong witlihi’u, and tbes> thr>e finish the remainder of the 
walk in 3 day j. 1 1 what time won'd D alone liave done the whole 
woik ? 


4 The area of a square oricket fie'disOao, 8 ro 816po.; 
find the length of a side. 

5 Define Discount 

Th“ diff'ie ICS between th'* inbere t an I th"* disnunt on a certain 
snm for 3 years 4 nundis ntSper cent per annum is 16f I3a dcf 
Fmd the sum. 

6 A person mve t a certa n snra in the 31 per cent Govern- 
ment Secur'ties w)i*n they are at 974 • had he wn tel tiU they had 
fitUeii^ to 97 J, he would lia'e ha I Es 4l'> more of Government 
Securities How iniich money did he invent, J pet cent, being charged 
as brokerage in both cas *s » 

7. Simiihfy 

(1) V2a:f3y >-3 2»4.3yV2a:-3(/) 

+3(2i;* 3ff) 2»-3y)*-(2n-3y)*; 

® t) » U) + 1; ‘ . 
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fl. Eednoe 5*.— to its lowest terms. 

6»* + 3 

9 Show that 

•a, -1) [ai—2} (x~3) (a;-4) + l 
'is a perfect square 

10 (a) D et ngnish between an and an identity, and 

>give an example of each 

\6} Solve the following equations — 
a: a 4- &t * e x{jii-b) i-d » 

(1) j — + — »2a, 

Xtd JB + C 

(2) Xiy*z=0, 
ax + by ■\rca=0, 

a*aj-»-6*^+c®a4-i6 ~c) (c- a) (a — 6)=0. 

11 At 7 41 am an orlini y ti un s^ar s fi >m P, .ml reaches 
'-Qat 1141 am , an u^pesicrin whi.li cirbs from Q at 9 a m 
.'arn\es at P at 11-4 ) a m , if b >t'i tru is fra/e' at a unitortn upoed 
without atopp nu, find tue tune when they meet 

12. If a 6 X y, then a?* + S^* .Iffl 

a t 0 X ty ' 

1904. -AFTERNOON 

Razd Bex'nimr,—B\.37 GiJfti SAVC\n, Der, ma. 

1 If, iibapon 'n a .ten? il bn*, two oi lo” sluiijhb Imei on 

oppos te ji'lei ot i. uii’re jhi vnj'es to 'other e pial to tvo 

right ang'es, then these twi etraght lines eh ill be in one and th& 
-same straight line 

2 In a n^ht angled tr ang’e the si'iir' deicrbed on the 
hypotenuse is e lual t > the sum jf t le s j^uaie. de cribed on the other 
two ides 

IF frim inyo lut P w.tlui n t" niglo A3 3, o'rpendicu’ar . PX, 
PY, PZ Aie Ir ippeJ o i the bile-> B J, JA, A i leipeotively , then 

BX^-hOY' ♦ AZ^-XO' + YA' 4-Z3* 

3. ‘a If a otra ghb lin • u d vi led i qiiilly a 1 1 also unequally^ 
the sum of the s^ra e. on the two u.ieiml pars is twice the siim 
of the -> {uai.es on ha'f the l.iie a id on the hue betwoeu the poiits 
of sectim 

{b) Divide a gven straight bus inti t\v i pnrts such thatthe- 
snm of the s |uaie. ou the two pirts may be th^ len t possible 

4. (<« The straight lin“ drawn Fro n the ce itre of a o rcle to- 
the pjint of c ntast of a tanient .s pei pendicu'ai to the tangent. 

>bi Li tvo CO iceatnc circ'e , an/ chord of ihe outer oircla 
whioh t ouches the inner 1 j buestei at the point of contact. 
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5. SiHulai segments of ciicles on, equal chords aie equal to, ona 
anothei 

6 Insciibe a legtilar pentagon in a given oncle 

7. Constiuct a tiiaiigie, having given the base, one of the angles 
at the ba^e, and tlie diffeience of the remaining sides 

8 Thesniu of the squares on the sides of a parallelogram ia 
equal to the sum of the squares on the diagonals. 

9 AB IS a fised diameter of a cuole, and AP any chord thioagh 
A ; FQ is diawn parallel to AB, and of a given length prove that 
the looub of Q is a 011 cle, and find its centre and radius 


SOLUTIONS 
1904 -MORNING. 


1 The G C M of two or moie numbers is the gieatest number 
which divides eaoli of them exactly, t e , without any remainder 

The L 0 M of two or more numbeis is the least number whicL 
is exactly divisible by each of the numbers. 

first, we are to find the L C M of ths given numbers , 


2 


27, 45, 60, 72, 96 


27, 45, do, 86, 48 


>7, 4'), 16, 18, 24 


27, 45, 15, 9, 12 


9, 15, 6, 3, 4 


3, 6, 5, 1, 4 


3, 1, 1, 1, 4 

L C M s=2x2}(2xdx3x5xJx4=a4d20 
Now, the gieatsst number of six digits is 000909 
Divide this number by tlie L C M. found 
43201 990999/ 231 
y b640 V 


13509 

1296q_ 

' 6399 
43J0 
2U79 

The giqatest nuniboi reqd is 999909 - 2070 » 997020 Am*. - 
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In 010203, the local value 

of 1 is 

1 1 

10 = ioo 



2 IS 

2 2 

10* 10000 



3 lb 

3 3 

10* 1000000 


, ( 01>«+f 02^»+( 03 s *000001+ OOOOOS f 000027 

^ 001 + 002+ 003i» “ 006x 006 

000036 
0000 $ 6 "*^ 


020S3.f 


£2 3* 
£25161 


of \ 


2083 - 208 5l6i 
90U0O 43« “ ^ I 


85 18 

1375 616 „ , 

“^666’* 

7666 

196 

4 

2 


.. The whole expresaioa-l— or 6 


3 From tho question, it is evident that the work is done by Ar 
-i70ikin^ 2~r3 or 5 days, B working 2 days, C, working 2 + 8^ 4- 8, er- 
13^ days and B woiknig foi 3 days only 

Now, A c.in do the whole iii 23 days 

.*. in 5 days he does n'gtbs or Jtli of the work 
„ B can do the whole in 20 days 

*. B does or -^^otli in 2 days 
C can do the whole in 24 days 


•: C does or in 13 J days 

.*. The portion o£ the woik done by Dm3 days ’ 

•t /I 1 ■ iiM » 1 244-12 + 68 , ,, 

«»l-(J+i\j + xV{j)=»l Y20 — 




D can do J of 1^0 of the woik in 1 day 
. He would alone have done the woik 
3 X 120 45 
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4 Area— 9 ao 3 ro 8 16 po 
39 ro 8 16 po 
«i(39 ' 404-816) sq po 
« 1568 16 bq po 

Length of a aide — >/ (1568 16 aq po ) 
=3 89 6 po 

1568 16 I 39 6 Ana 

9 I 


69 

6(18 

621 

786 


4716 

4716 


5 Discount 13 the abatement made m consideiation of pajmenftr 
of a debt before it 13 due; or, in other worda, itia the IntexeatoF 
the Present worth. 


The interest on £100 foi 3 years 4 months at 5 pei cent 
=£5x3i-£16| 

.*. The discount on £116| due 3 years 4 months hence -=£161 
.‘..The diaoount on £100 £1911 

*. The d fferenca between the Interest and Dieoount 

£16 13j 45? =>£16| 

£§f £16| £100 Beqd sum (x) 


, -100x30 

,*.»-£ — 3 x|i= 


.£700 


6 The total cost -was 97 q-l-^=97i with the fall in price, the 
total cost would be 97| ^•= 97^ 

Suppose he had Es 97 J x 97J to invest 

Then, when the co t was 97J for Ks 100 stock, he could purobass- 
97^ X 100 Bs 9725 Gwvt, secuiity and at the latter cost, he would 
Jinve Es 97$ x 100 =3 Ba 9750 Govt securities 

The difference is Bs 25 
But the difference triveii is Bs 400 
He had Es 97i x 97i x ¥>» 


or Bs 


195x389 

8 


X *2°=*’ “• 195 X 389 X 2 invested 


-Bs 151710 
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3. Euclid I. IsC cor Prop 32. 

^ 4. Let AC be at rfc 

Bisect the ^BAC by AD and the ^DAB 
by AE 

In CA prod lake AF=sAE. 

Join FE Then AEF is the reqd A 

V ACAD=45“ and the 2.DAE=22V , 

ACAE=ab7i*, and A AEF is isosceles 

5 Euclid II 13, 2nd case 
6. Bisect the BAG by AD meeting BC in D. From D draw DF 
perpendicular to BC, meeting AB in F. 

V / ADF=i^DAC (I 29)=iADAF (Cons.) 

/. AF=DF (1 6). 

7* Euclid in. 23 

S Let ABCD be a rhombus The diagonals 
AC and BD bisect each other, and cut at rt 
in E (bee Question 2 of 1st 1839 ) 

V AABD=4 BD AE {I 41) 
and ABDC=4 BD CE 
AABD+ ABC*C=i BD (AE+CE) 
or rhom ABCDaa4 BD AC. 

9 Euclid IV lb, 

10 Bisect the arc AB in E 
Join EC and prod, it to meet the circum 

m D 

Join AD and DB. 

arc AEraarc BE (Cons ) 

, Z.ADE=BDE (III 26) 

Therefore D is the required point so that the 
AADB is bisected by CD. 

1863.-MORNING. 

H Scon’ Smith, B A 
1 Find the value m vulgar and decimal fraotions of — 

15§4 6-j 

2. Find the fi actional value of — 

(2 37979 + 4 22)-(3 041- 937) 

3 The -weight of five casks of coffee being 31 cwt 3 qis 13 Bis. 
calculate the price at 90 shillings per ent 

4 It a man can peifoiiu a journey of 170 miles in 4| dajs of 
11 Louis each, ho-w many dajs of 8f hours will he perform a journey 
«f 470 miles? 
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7. t1) Pot2ar+3y-o and 23?— 3y«» 6. 

Tlien tht cxpre’ss on stands as a* — 3tfW + 3ji*— 6* 
— la— 6)* •• U2x 8y>— (23?— 8>')t* 
-.( 6 y)»- 2 U.y*. 


( xt \ I’+fW-*'*"* / \ 


* s 

t ^Imt-tn 




t ( 


Similarh, the 2nd— 3?'* ■" and the 3rd— a?" “• 
Product - 3 ?^* ” ♦■n*-n^*n -{* 

8 First, wc are to find the H. C F. of 
3 *s- 53?* + 2 and 2rS-5x* + 3. 

3a* - 5x* + 2 
2 


2**-5x*-»3}C?*-J0x* *4/ 3 
y 6 x*- J 5 xS+ 9 V 


- 30 r»+ 153 -s- 5 =- 5 ( 2 a;*- 3 »»+ 1 ) 

Neglect ng the factor- 6, which is not common in the given 
expresdtons 


23 -*~ 3 x *+1 




2xS-5r’ + 3 / »* 
2x* - 3r^ + X* V 


Sx* - fix* 4 3 
o 


6x*-12r2»R/ 3x 
fix* 0 x»+-3tV 


9r»-l2T*- 3x»6 
2 


J8x'-24r* 6x4-12/ 9 
38r»-27x* -i 9V 


3 x*-Cx 4 3=3 X*- 2 x 4 - 1 ) 
x»~2x.f J J2x»- .'{xs+ 1 ( ax+1 
y 2*»-4a:*-4-2x\. 


X* 2x . 1 
»«-2i?+l 


X* - 2*4- 1 is the H C F. 
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Now, dmde both the espie?sioin bjr the H C P 

3,»_2a?+n3i'»-5a?**2 / 3a?* t 6 j;»+4» + 2 

y 3a?J - Be* + 3a?* \ 


6r* Sr* -2 
6j;* - J2a?* + 6i?* 


4r*-6rS4 2 
, 4a?* 8a?* + 4x 


2?'* ' 4a? 4 2 
2r* - 4r * 2 


ar’-2a:+lj 2a?s 5a?*43 / 2a?®+4**+Gi?+3 

y 2a?s - 4a?* * iv' V 


4a?* - 23?* - 5r* + 3 
4a?* - Sr* 4 4a?® 


6a:» 9r* 3 
6a?* - 12a?®-* 6a? 


Sa-* - 6a? 4 3 
3rS-Ga?* i 


,* The expression rednoed to Us lowest tei ros 


3r*4 6r*4 4r 2 
2r* 4a?* * 6t » 3' 


Ans 


« fa?-!) fa?-2)('i--3){r-4) 4l 

■t(a?-lj (a?— 4) fa;- 2) (a? - 3>-hl 


»(3?*— 5* ♦ 4' (a?* -5a? + 6 '4-1 


-y (v4-2) 4-1 putting a;* - 0a?4-4 - y 
=^* 4 - 2 ^ 4-1 

-• (y4-l »*, a perfect square 
The sq root is y + I or a?* - 5a?4- 4 + 1, i c a?® — 5*4-5 

10 Iff' An equality which holds good for all the i allies of the 
letteis mroived iii them is an identical equation, oi more simply, 
aii identity, as (a?+«) a;-o)*»a;®--o®. 


But an equality which holds good for mere particular value 
values of one oi mote h tiers invcKed in them is an equation 
condition, oi more simplv, an equation, as a?4-2»6. 


<?> 


h 


>2!( 


or 

of 


a? -re 
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or. 


X a*h)+c . z[a - 6 W // 

■~-a + — —a *« 0 


x + U 


X t c 


or. 


ar ' hx^o—ax—ari ^ av-hx •■d — ax-ac „ 


ajfrf jct-o 

(Ix-i-c-ttd* {X ^ c)‘-(hx+ac-d) {x*d «=0 
t€, fi** + (c-af/j/* + ?>ear+c (c-nt/i-fc**— fac— (i)a? 

- hdx~-d (flrc-rf)=0 

* 1 * rtlc-»-f/)-»-(c 4 -t/» + 6 (c-rf;}-« - (c*+(/*- 2 tfcrf) 
2ied -cr — d* 

(c + d)(l~a)+ die - d) 


(2) a«4-fi^4-e2-0 

^+ y* g°0 

By tbe msthorl of cniiS-niuItiplicitioi), vre gat 

^ y » j * V 

1 — *“ -- — • — r*"A. (tuppose) 
h-G c-a a~b ' / 

• ar*=>/r (6— e', - «) and (a — 6) 

Substituting tliesc in the 3t(I equation we get 

I {a*(6-c) + A*(c— a) +-c*{i - i)) ^•(5—c)^o— «'(«-• 6) »*0 

. T. “(6 - cHe-a) a- h) , 

•• aS(6-c)f-6'((?-«;+c*(a-t}“ 

, XBib~e, and a “a — 6 

P Q 

11 Let a miles be the disbmcc fiom P to Q Then tbe ordiniutj 

rune with the \eloo.ty of j miles per hour 
V It Ukee 11 40 - 7.40 «=4 hre in 1 uiinin? the whole diatanoe. 
The evpress train runs the whole diatanco in 2^ hrs 

miles 2 >er houi 

Let x be the number of houis aftei 9 aji when they mel^ then 
'■li ‘ 1st warn tuns over (H <•*) X miles when they meet and the 

30 

*5nd ^ X g- miles 

wo get the equation 

(i+»)4 ■»* "s' 


.'.It,, ate IS 


22 
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»= hrs or 1 Tir 4 mm 
The trams meet at 10 4' A M 

12 |““-*(say) 

.‘.0=6*, 

a« (o« + 6«)(fl + 6) (h^k^ + h^yik-hby 


Then, a*+h* 


a + b 


b'k* 


69(js+l)(*+l) (**4l)(Ar+l) 

J9X8 X® 


Again, a* + 


. a*+8* 


g* ^ 'g** ff* {x+p) ^ 
z+y a* “ y'X** 

(X* + !)(/& + IV (X**+l'rX + l) 

a+6 " a+9 

"We can do this example in another way, thus — 

a _ a 04 6 a+y 
b~ y ' 0 y 

, o® + &® a*+y® 

••-6® ^;5~ 

INow multiplying (1) by (2) we get, 


(By componando) (1) 


(a®+6»)(a+6) (a®+s®)(a+y) 

js y^ 


75= "S 
6» y* 

, , n* a* 
Also, 

.•.a*+6« 


a* 


?1 

a* 


(o®+6®)(g 4 6 ) (®*+ y®)(g y) 


a* 


a-tb 


*®+y® 


a+y 


1904 - AFTERNOON. 
1 Proposition 14, Book I. 

2. Proposition 47, Book I. 
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fa) Join AP BP & CP. 

Then 8P*=8X»+PXa } 

CP*=CY»+PYa I (1 47) 
and AP»=AZ9+PZa I 

BX*+CY*+AZa + (PXa+PY»+PZa) 
=AP*+BP®+CP=‘ 

Again, CP»=CX»+PX' 

AP*=YA*+PY» 

BP*=ZB»+PZa 



AP*+BP*+CP*=XC»+YA*+ZB®+fPX*+PY®+PZ») 
Tiikiiic nutiy the entnmon PX®+PY®+PZ* 
wo get BXs+CY» + AZ'=XCa+YA»+ZB» 

3 (a) Proposition 9, Book II 

C is the mul-point of AB and ^ = =■ 

O any otlier pt A O U B 

Then AD3+BD*=2 (AC«+CD*) 

AD® + BD* IS the least possible iihen CD vanishes, t c , when^ 
O coincides nith C 

When the siraight line is divided into two equal parts, the- 
snm of the squares of the two parts is the least possible. 


4 (a) Proposition 18, Book III. 

(h) O IS the common centre and AB, a chord 
of the outer circle is a tnugent of the inner one , 
lonching it at C 

Join OC 

Non, OC !•« at right angles to AB (III IS) 

A B is bisected at C ' III 3} 

'» Proposition 24 Bovik III. 

b Proposition 11, Book III. 

7. Let AB be the given base, E the diflerence 
of the rem uniiig sides and F, one of the angles at 
the base 

At B in AB. in.ike the angle ABC=^ F (I 23) 

aud make BC=E (1.3) 

Produce BC to D n< d at A in CA make the 

Z.CAD = 4ACD 

Then ABO is the nquircd triangle. 

AOsCD (I. bi 

B0-A0=»8C=E and 4ABC=4F 

If tne given angle is adjacent to the less side then 
at A make the angle BAD equal to the supplement 
■of the given angle F and make ADsE 

J. in BD 

Z.ABD ^ ^ ADB 

V AD /[_ AB (the diffircnce of any two sides 
of n I riai glc being less than 
the 3rd sides) 
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Make the _ 

Produce DA to meet 8C ai G 

Then ABC IS the required triangle 

.. bC=CD *. BC-AG-=AD and ^CABsa^F 
• [ 4 GAB + 4BAD=2rt angles vl 13) 

' and /.BAD+ZF«2 rt angles (constr )] 

8 BD and AC bisect each other at E 
Also, AB® + BCa=2 (AE® + BE®* by the 
"well known theorem pro\pd 10 Hill and 
Stevens’ Euclid, page 161 iE>i 19021 

*, The sura of the squaies on the sides 
which 'is equal to 2 (AB®+BC^)=4: (AE® + 
BE®)=BD»+AC®ai 4Cjr) 



9 Bisect AB at O Then O is the centre 
of the given circle 
Take 00'=PQ 
Join OP and O'Q 
Then 0'Q=and (I to OP (I, 33) 

The locus of Q is a circle with O ‘ as 
centre and 0'Q=»0P, the radius of the given 
circle as radius 



So the centre of the locus of Q is on A B and at the distance o 
(he given length PQ from the centre of the given ciiele and its radius 
< IS equal to the radios of tiie given circle 


1905 -MORNING 


Head Examiner , — Goxjri S^nkarDet, m a. 

1 Wiien is one number said to be a measure of another 1 
What 18 a Prime Eumber ? 

A man b lught two heaps of mangoes, one for Rs 10 5 as, and 
the other for Ri 18 0 as 9 p If the price of each mango be the 
same, and not less than two and not m >re than three annas, find the 
total number of mangoes be bought 

2 (1) What js the meaning of f and of | of f 
i2) Simplify 


( 5 |-A) ot (3^+5 of 


3 tons 3 owt 
9 cwt 


3 Extract the squaie root of 19 951 and of g correct to three 
places of decimals 


4 Find the cost of paving a pathway 6 feet wide, round and. 
immediatel}’' ontside a flower gtrdeii, 21 yards long and 10 yards 
bioa 1, at 5f p.es per square yaid 

5 Find the price of 35 raaunds 13| seers of iioe at Rs, 3 2 as. 
pei maaad 
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If it is sold at the rate of Es 3 3| as pet maund, "what is tlie 
profit percent ? 

6 I pai Es 459L0 to a Bank for a Bill of Exchange paiabic 
m London Tlieiateof cxclmngp 1, id for the rupee and the 
Bank charges int* 2 per cent on the amount payable m England. 
How much uill ra}' agent m London Koeivc ? 


7. 


8 


fl) Given ie + f/—5 and s-y- 7, find the \aluo of 
«*+y''+ 

(2) If + pr.ive that 

t3a; — 4**^* 4 (4y® — 3y • « 1 

Biiide 

- c) + ?J* (e- a) t c*(a - 6) bi of b+e 


9 Simphf) — 
b-c 


o—a 


a -,b 


< 1 * — i6-Ci* b^ — yc—o)* c*— in — 6)* 
10 Solve 

x-ho x-ca X- ah . 

( 1 ) 7 — + + r=o + 6 + c, 

6+c c+« a+b 


( 2 ) a?-y+*» % "j 

4*+ Gy+ fi2»81, [■ 

fli- lly+13z*»22 J 

11 A compani) of men is foimed into a hollow square, 10 deep 
If the compnni be increased hv 1600 men the whole number may 
aho be formed into a hollow «qurc 10 deep, so that the front n the 
latter foiinutinn shall contain twice the number of men conttuned 
in the fiont of the foimer Find the original number of mcMi. 

12 (l)Ifa b .0 rf, pro'ethnt 

( t * b e^d 
a-b"^ c~d 

(2) If (a+6+o)‘®=*(64 r— al V, 

■•(c+a— f»j e, 

«a(ll + 6*-0 ft, 

show that 1111 

4- — .4« , 

w X 

1905.-AFTERN0ON. 

Head Btaminer ^ — Gooar Sahkau Dey, m a 

1. If two tiianglcs ha\e two angles of the one equal to two 
•Dgles of the other, eaoli to each, and a side of one equal to a side- 
of the other, these bides being adjacent to the equal angles ineaclv 
prove that the triangles arc equal in all respects 

2 Provo that parallelograms on the same base, and between 
xhe same parallels, are equal in ana 
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3 F Ime is divide I ia‘o any two parts, prove that- 

tlie sum of t!ie b uares on tlie whole line and on one of the parts 
is equal to t\M e the lectaugle contained by the whole and that part, 
-together with the square on the other part 

If a straght line AB is divided internally at H bo that the 
rectangle AB, BH is equal to the square on AH, prove that the 
anni of the squares on AB, BH is thiee times the square on AH 

4 If from A point within a cncle more than two e ^ual straight 
lines can be (it awn to the ciroumference, prove that that point is 
the centre of the circle 

Pi ove that a cnole has only one centre 

5. If a '•tia ght line touch a circle, and from the point of oon- 
'tact a chi id be diawr, pr ive that the angles winch tins ohnrd tnak&s 
witli the tnngmt are equal to the angles in the alternate segments 
of the oiic'e ‘ 

6 Circnnisonbe ao icle about a given regular pentagon. 

7 Div.de a given strn<glit line into two p.irbi snob that the 
^iferance of the q uares on the two parts may be equal to the 
square on n given line 

8 P, Q, B are the middle points of the s des of a triangle, 
and Xi the font of the perpendioiilar let fall from one \ertexon 
the opposite side show tliaD the four points P, Q, R, X are 
coney clic 

9 A straight I ne PQ moves in such a manner that the sum 
of th" p rp" ulioulirs AP aid on it fiom two fi'ced p unts A 
and B I CD is lut Pr 'Ve that th* sti .light line always touches a 
fixed c ro'a, a id fiul the v-en re an-1 riiiu, of that ciic’e 

SOLU riONS. 

1905 -MORNING. 

1. \ number la sa d to be a maasine of another, when it divide* 

the Ii ter .xtcfy A. ».’iim» mnUic s uie which ts mt ilivisible by 
auy other numb r except itself and unity. 

Rs 10 8as«163 12 piesa 1980 pies 

Bs 18 Oa 9 pie =*(239 2 9 pigs *3465 pies 

Fi id i he H. C F of 1980 and 3465 
1080) 3465 fl 
/ 1980 V 


14851 1980(1 
>'d485V 

49511485/ 3 
yi486\ 
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No^, 495 - SxSvSxll 

The price of e-^ch mango oan be only 33 pies (the no 33 
ing between 24 and 36; 

3465 4-1980 

The total number of mangoes = 105-1- 60 « 165. 

The E'tanuner ev dently means that the pi ice of each, mango is 
an exact number of piei 

■Without till, in-tiucfinn in the question, we might getthepzico 
of each raa igo 2tl| pies 271. 3 -15, •’j, 30, S 28, or 26, ‘5 pies, each 
of whioh woii'd g ve a beparits answer But most probably these 
latter are not m'-ant 

2 (I) 5rd« m-'ans unitj is d vidsi into three equal parts* 

which two are ta -cn ■' 

A of ^ 111 'a 1 - that we are t » divide 0 regarded as a whole) into- 
*2 equal part, and take on'y oue uf the»e partb 

^ 2 ) 5 |-/^- 5 ■^l®-^-^^ 5 ^ 2 - 5 ^ 


3 s 


— r of 


I 

J 


% 4 

0d X 3 6 ^ , 

?x 4 "* 

2 2 


Cof - 


3 to 3 cwt 


-? ofV =5 


9 cwt 

The expr-'-isi m stand-, thus — 
55 of 3-i-5 • * 7 * • 3*8— 


3. 


ig9jlOOO/44 6 
10 \ 


84 805 
>/do 6 


886 ] 5910 
y 6316 


8926] 5 <400 
y 53566 


ENl RANGE EXAMINATION MANUAL 


625000/ 790 
49 V 


149 1 1550 
/ 1541 

1S8 1 900 


4 6ft 3^- 

The area of tlie path waj all 2 

nurd 

=.{(2l4 4)S4l0x2)it2sq jd 
= 140 sq jdB 

oobt“C<xl40 pies = 39 
> 20 pies 
B Bs 4 1 anna 

5 10 srs e ^ of 1 md. 1 Bs 3 2 


21 yds 


10 yds 


I of 10 Brs 
4 of 2^ sr-< 


10 srs » ^ of 1 md. Bs 3 2 as - prue of 1 ind 
5_ 

16 10 0 j, 5 mds I 

7 

109 6~ ^ 35 mds. ) 

2^818 es I cf 10 srs 0 12 6 10 srs 

l4 SIB, ■=» 4 of 2^sr-< 0 B H 2} srs 

0 16^ li SIS ^ 

110 7 2| puce of 85 skIs 18| m 
Es 3 2 as 18 the co't j rice and Bs 3 3J ns is the Belling piice- 

li as. IS the profit on Es 3 2 as or 60 as 
.*. 3 as IS the . 100 a*- 

The profit is 3 pei cent 

€ Is 4/ => 1 inpee or, £ ^5 .. 1 rupee 

£1 « Bs 15 £ 100 - Es 1500 

And the bank ohartres 2 per cent. 01 £ 2 for £ 100 pajahle antf 
£ 2 - Es - 30 

For oveij Es 1530, my a^^ent recenes £ 100 
For Es 45900, on £—j°g^i20 
- £ 8000. 


T. ( 1 ) « 3 *y^+ 4 (a;-y)» 

wn(x 4 y)3— 3ry (a? -♦•>') + 4[(a!+g *- 4sy} 
=53-3x7x6-4 4159-4x7} 

= 125-105 f 4 (26 -28; 

= 20 - 12.8 
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5 Extract the sq^uare loot of 964i 226704 

6 What sum of money -will produce £43 interest m 3^ years 
at 2V pel cent simple interest ^ 


7 

8 
9 


Prove that — 

x+y je 

~y x-t-y 
Divide o*+A® hy n+x 
Mult ply + j/^by 
Solve the following equafaons — 


,.2® a;- 2 „ „ 

(0-+-g-»2*-/ 


(u) — 4= >A3a? + 4 

far- 


[3y- 


5 

v-i 


-4- 

>9 


10 A post la a fourth of its length m the mud, a third of its 
length m the water, and 10 feet above the watei, what is its length f 


1863-AFTERNOON. 


JSxanuTie) ^—'Rwf W. Sampson 


1 fo) Define aoourately pjii allelogt mi, t entangle, square. 

(b) Every rectangle is a parallelogram Is it true that every 
parallelogram is a rectangle ? Give reasons for your answer 

ifi) Two triangles that have three sides of the one equal to thiee 
sides of the other each to each, are equal in eveiy respect Two 
triangles that stand on the same base and between the same parallels 
are likewise equal Is there any difference between the equality of 
the triangles in these two cases 7 If so, what ? 

(d) In the first book of Euclid, wliat properties are shown to 
belong to tnangles 7 

2 Given two equal and parallel straight lines AB and DO f 
prove that AO and BD bisect each other. Under what circums- 
tances will AO equal DB 1 

3 The angles at the base of an isosceles triangle aie equal to 
each other Give Euclid's proof of this proposition How might it 
be proved if you were permitted to bisei t an angle ’ 

4 Thiee straight lines meet in a point Draw another line 
cutting them so that the segment of it intsrospted between the 
first and seomd shall be equal to that inteicepted between the second, 
and third. 
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(2) (3i-4a:*)s + (4i/»-3y)s 

= 9 a ;8 — 24ij}* + 16*® + 16^® + 9^^* — 24^* 

= 9(®= 4 . i/=) - 24 (a;* +y *) + 16 (»» + j^«) 

=9x1- 24{^a;2 +s>*)® - 2»V} + 1 6 {(«= + - 3 vV(aJ= + Sf ") } 
=9- 24(1 - 2xY) + 16(1 - 3*V) 

= 9 - 24 + 48a?»i^® + 16 - 48® V =26 - 24-1 
8 rt®(6 — c)+ 6®(c — o)+<s®(a— 6j 

=a*(6 — a)— a(6* — c’)+6tf (6®— c’) 

= (6 — c){aS — a(6® + ic + c®) + Sc(6 + c)} 

— (6— c) (a— 6)-c® («— 6)} 

— (6— c)(ct-i) {a(a + 6)— 6c-c®} 

=»(6-c)vO- A){(tt®-o®)+6 (o— c)} 

— (6 - c)(o - b)(a -e)(a + e+b) 

*. Thu quotient 

— (a-b)(a-a)(b-c) 

a ^-g , c-g . _lzi_ 

a®-(6-c)***‘6»-(c-a)» c»-(a~6)* 

6 — c t -(t a — b 



6+c c+a a+b 


{x-ab — ac-bc) + -^+ “6 

' \6 + c c+a a + 6/ 

®— tffi— ac— 6c— 0 

*. ®=>a6 + ac+6c 

(2) ®-y+z-2 

4»-4y + 4z-8 (1) 

and 4®+6y+5a-31 f2) 

lOy+z-23, subtraofcing (1) fiom (2) 


20 
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Again, 5s-5 p + 5 3=10 
5x—llff + 13z=2 2 
. 6 y — 8«= — 12 
and 80y+8z= 184 
. 86s^=172 

10^+5=23 
♦. 20+zci23 
s=6. 

Now, x—y+x-2 
01 , »— 2 + 3=2 
. »=! 

-c*!, y=*2, *=■5 

11 Leta.be the immbei of men m the fiont of the formez.- 
ijuare 

*, No of men=aa!® — (»— 20)* 

• The no of men in front of the 2nd square <=• 2a; 

. No of men in the 2ud square 
= i2a;)*-(2a;-20)* 

J3i the question, 

20)* + 1600 =• (2®)® - ( 2 » - 20 >* 
or, 20 (2® - 20) + 1 600 - 20(4® - 20) 

2®-20 + 80=4®-20 
01 , 2®=>80 
®=40 

..No of men leqj =i40®— 20® 

=.20 x 60=1200 


12 



adding 1 to both sides, wo get ^^.1) 

0 d 

Again, sabtiaoting 1 from eaoh side 

a—b c—d 
,veget-^ 

JDividing (1) by (2j \i e hai e 
a*b c+d 


u~b G~U 
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<2) (a-*-6+c)*B»(6+c-ali>'»^c + tt— 6)z =(<t+6 - c)w 

a + 64.c 5+c— « c+« — 6 a + h~e 

or =*— j ^"T~' 

X y i !>' 

{b-t.c-a'‘ + (c+a — lA + (a + b~c) « + 6 + c 

+ "l + l.i 

y z w y z w 

1111 

X y z <r 

1905.-AFTERN0ON. 


1 I ’ase 1, proposition 2b, Book 1 

2 Proposition j 3. Book I 
i. Proposition 7, Book II 

fa) AB>+BH3=2AB BH+AHa(Il 7) 
But ‘2 AB BH=2AH2 .'Hyp ) 

AB>+aH*=2AHa+AH»=3AHa 


H B 


4 Proposition 0, Book III 
(a) If possible let the circle CDE have two centres 
and B 

ioin AB and produce it to C 
Tom AD and BO 
llicu AC=sAD (Def of a circle) 
also BCssBD „ 

AD=AB+BC=AB + BD 
( e , one side of a triangle is equal to the sum 
sides, which is impossible by 1 20 



o Proposition 12, Book III 


ti Proposition 14, Book IV 

7 Let AB be the given straight hue 
aud C be the given line the square on /\ 
yWhiJi IS to be equal to the difference of 
^the st^uares on the two paits into which AB is to be divided 


B 


a 


At B draw BD at rt angles to AB and 
make BD=>C 

Join AD 

A B IS clearly greatcrlhan C or BD 
.*, angle at D > angle at A 
In AD make the angle ADEs/ DAE 
( 121 ) ^ 



Tlien E shall be the rend, point of division 
AE=ED (I 0) 

AE*-EB*=ED»--EB*=DB2(I 47) 
t the difference of the squares on the two parts is equal to the sq2 

cn DB ox C. x I 
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8 P, Q, R are the mid points qf BC, 

CA and AB respectively. 

The four points P, Q, R and X are con- 
cyclic if the angles RQP and RXP are 
together equal to two right angles (converse 
of prop 2*2, Book III.) 

Now, R + Q being the mid points of AB 
ind AC 

RQ IS f| to BC 
and QP is similarly [j to AB 
.* £RQP=.4RBP(I 34) 
and AXB is a rt angled triangle in which the middle point of 
the hypotenuse is joined to the vertex at which the right angle is 
RX=:^ of the hypotenuseaRB 
^RBX=^RXB 

£RQP+4RXP=£RBP+^RXP 
a^RxB+^RxP 
=2 rt angles (I. 13) 

*. the four points are concyclic 

0 Bisect AB at C (I 10) From C 
diaw CR at right angles to PQ 
Then CR^i (AP + BQ) 

This may be proved very easily by 
drawing AN i| to PQ N being on BQ, 
and as AP+BQ is constantsC (say) 

*. CR=iO 

* PQ IS a line moving so that its 
distance from a fixed point C is always the 
same 

PQ touches a circle of which the centre is C (the mid point of AB) 
and radius equal to half the given constant 

1906 -MORNING. 




Head Examine) y — Dn CulLis 


1 (1) When is one number said to be a multiple of anothei r 

How can j ou ascertain by iiispeotion whether a given nujnbei is % 
multiple of 3 ? 

(2) What is the gi eatest number consisting of file digits which 
can be added to 8321 so that the sum may be exactly divisible by 15, 
20, 24, 27, 32, and 36 ? 


2 (1) What IS the meaning of ^ of \ ? Gi>e an illustiation 

(2) Simphfj 


( 1 ) 

( 2 ) 


12 X Ifg - — jg - t}! — 

1 59 X 15 9 — 41 X 4 1 
15 9-41 


zh) + 3g?-|of 


llx 4d , 
12s dd ’ 


* 3 The cost of matting a room 16 ft. broad and 12 ft high.it 
3 as pel sq jd is Es 7 9 as 4p What will be the cost of paper- 
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in? ita 'Walla at the same rate, allowing for sue doors, each 6 ffc bj 
3 f fc ’ 

4 Extract the square loot of 027, and of ^ coriect to four 
phioe-s of deomials 

5 A book sent from England costs me (including E. 1 2aa 
posLige) Rs 12 la But mj- bookseller alloiTs me a discount of 2d. 
Ill the shilling on the published price What is the published price 
in English uionei, the rate of exchiinge being Is 4d for the rupee t- 

6. Define !*• tunt Ilbi th 

A man bought a hoise for 30 guineas and sold him immediately 
for £36 1^ payable at the end of 6 months. If interest be leckoned 
at 6 per cent per annum, find his gam per cent upon the tianeaction. 

7 Resohe into factors 

a*+4a* and (a+6+c)l6c+ca+o6)— a6ff. 

8 (1) Proie that (a”)" mo"", when m and n are positive 
integers 

(2) If a*=l, J*=c, c*—a, prove that xyz^l 

9. il)If a*+6*+c*=»l, »*+j>*+s*=l, prove that {hz—cy'r 
+(ca;->a2)®+(ay— 4a;)* + (Ma?+6y+cz “—I 

(2) If i<j+cu+at“0, piove that 
a*— oc tfl-ca c^—ab 


10. (1) Diatmguisli between an equation and an identit>/ 
an example of each 

(2) Solve — 


Give 


{2 )ar+y + z= 0, 'i 

(b+c)x+{e+a)y+(a + b)z=*0, 
bcx+cay+abz-l } 

11. A man walks from .1 to Ji and back in a certain time at 
the late of 3\ miles, an hour But if he had 'walked fiom .1 to B at 
the rate of 3 miles an hour, and back fiom li to .1 at the late of 4 
miles an hour, he would have taken 5 minutes longer Find the 
disitance between .1 and li 


12 (1) If a 6»c (l'»e /, prove that each ratio 


a * 0 * e 
b 1- il+f 


(i) If P»+qx ^ J>x+qy 

b+e o+a 0+6 


■, iirove that 


<* +y + a) {(6 + o)x + (c + a)y + (o + 6)3} 

*=» 2(0 + J + c){yz + sx+xy). 
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1906 - AFTERNOON. 

Head Examimi ^ — Db Colli«. 

1 If a aide of any tiiangle be produced, the esteiior <in^ e is 
e^ual to the two inteiioi and oppo&ite angles , and tlie tluee inteiior 
angles of every triangle are together equal to two right angles 

The bisectors of the exterior angles of any qiuidrilateral fom * 
quadrilateral whose opposite angles aie supplemeutari 

2 Enunciate and pi ove Sue I 47 

3 Ifastiaiglit line he diiided into two equal parts and also 
into two unequal parts, the lectangle contained by the unequal 
paits, together with the aquaie on the line between the points of 
Eection, IS equal to the square on half the line 

^ Enunciate the Pioposition coiiesponding to the algebraical 
foimula (a — 6)® + 2«J = a'* + 6* 

4 The diameter IS the gieatest straight line in a circle; and 
of all otlieis, that which is neaiei to the centre is always greater than 
one moie remote , and the greater is neaier to the centre than the 
less 

Through a given point within a circle draw the least possible 
chord 

5 In a circle the angle in a semicircle is a i ight angle, but the 
angle in a segment greater than a senucirole is less than a light 
angle , and the angle in a segment less than a semicircle is greater 
than a right angle. 

AB 18 a fixed diameter of a given circle, and PQ a variable 
choid of length equal to the radius AP and BQ aie piodnced to 
meet in R , prove that the locus of B consists of arcs of two equal 
circles 

6 Inscribe an equilateral and equiangular hexagon in a given 
circle 

The aide of a regular hexagon inscribed in a circle is equal to 
the ladius of the circle 

7 Given the three middle points of the sides of a trifngle^ 
constiuot the triangle. 

S A straight rod slips between two straight rulers placed at 
right angles to one another , m what position is the area of the 
'tiiangle formed by the rulers and the rod gieatest? 

SOLUTIONS 

1906.-MORNING. 

1 (1) If a number oau he divided hy another number without 

a remaindei then the fiist numbei is a multiple of the second. If 
'the sum of the digits of a number be divided by i exactly then the 
number is a multiple of 3 
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(2) L. C. M of 15, 20, 24, 27, 32, and 36 h 
32 X 27 X 5= 27 X 160- 1320. 


99999/23 

4320 

8G40 V 

24 

13590 

103680 

12960 

8321 

630 

05350 


4320 


09679 And 

2. (1) A thing Id divided into two tq^ial paitd and one part l-> 

again divided into 4 parts and 3 such parts Aie taken Take an. 
orange divide it into two equal {Mits and then divide one of these 
tuo parts into 4 equal pnits and tike 3 suoli parts. 


(l)»12x(- 


48 - 29-12- 4- 31 .17x19 s r , , , 
ou'TiTZrj ' ) 1 o I Q i' > 11' 


\ 29x8x3 7 ‘ 19x19 " ‘ ‘ 

of {15 9x15 9-41x41 , 

(2) 15 3-4 I I’o of {15 9+4 1}=,V of 20 

^ *»2 Alls 

13) area of the floor =^~^sq =i;;t sq vd»=»364 sq ft 

lengthai364-*-16»»22'] ft 

area of 1 walli=2x I2x(22] + I6) = 24x38^ = 6x 155 - 930 sq ft 
ni ca of G door> >• 6 x 6 x 3 » 108 sq'ft 
aiea to be papercd=920— 108=»822 &q ft 

Wist-Hs. aj- X -Es 17 2a Aiw 

A V(027;- VeVoV)- V(/o®a)= 16 Aus 

6 



60000000 

49 

147 

IlOU 

1029 

1544 

7100 

6170 

15485 

92-100 

77425 
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Es 12-1 
Es 1-2 


Es 10-16 

Es 10-15«175a=175<i 

y. 12 ' 

published prioe = — — =35 X 6i/ >= 17s 6(/ An&. 


6 Piesent "woith of a given sum due at the end of a cei tain 
lie IS a sum which with its mteiest for that time amount to tlie 
veil sum 


103 
p w 


36,\j 100 

„721xl00 
“ 103x20 


p w 

=£35 


4 ain £35— £31 10s a £3 10s 
314 100 3i X 
2 X 100 X 7 


63x2 




11} p o 


Ans 


7 +4a*=af* + 4a®ic*+4s* - 4o*ai® ■> (a?® + 2a®;® — (2aa?)® 

=(i® + 2a*+2aa;)(®* + 2a®-2aaj) Ana 

(o + 6 + oil6ci-ca+a5) <= (a + 6)i6c + cs + «£*; + 6c* +c®a+a/i 

— abc 

=*(tt+6)(ic + ca+a6) + o*(o+6)=(a+6)(6cJ-ca+a6+c®) 

(a + 6) {c(6 + c) + a(6 + c)} = (o + 6)i[6 + c) (c T ft) Ans 


8 (1) (a'“)"=a'"xa"*xo'”xa'^x&o (a factors) 

^^iii+m+jH + fu+&,c ... (iifaotoia) 

(2) aa?«a* .*. o*’’'*=c*=a *. a~‘>‘-=a' *. 

9 (1) E\ = 6®z® + o®^®-26(!yz+c®j:®+a*a®-2 awa + 

—abxy 

+ a®a;® 6®p® + c*z» + 2 a hxy + 2aca;z + 26c^s 
= 0*3!® + a»i;* +a=z* + 6*»* + + 6»z® +c®a!® + e®j^* + c®a* 

= a®(a;* + y® +z®) + d®i»* + y* + a®) + c®(3;® +y* + a*; 

(** + y® + za)(a* + 6® + c®, = 1 X 1 = 1 


^5ATHEMAT1C3 


3»3 


(2) fio+ca+rti—O 

6c + u6 <■ - crt 
6c+ca=s — rt6 

_ 1 . J. a. - 

*** u®+ae+a6 i*+/c+«6 c*-*-6c+C(i 


I 


1 


«(u+/#+c) 5^u-r6tc) c(« + 6+c) 


Ac^aa+iii ^ _Q 

(t6cVt(-t*6 ♦ c) M6c(a + 6+ c) 

10. (1) IVhcu two slgobtau-il cjcpiea^jmix aie equal fir .tU 
^.tllUstof the unknown quiuttty it is .in whenMn when 

iMO algebnnc.il exprov.ions ate equal fm .a p.irtieul ir \ tine m \.iltn ) 
of the unknown qunntit) itia .in tqmtmn 

IS IS m idontuy 

<x-c) fx--*)=x*-5x+6 Is true onli when x “ 1 i- aa 


e(iu.ition. 

»• {svi7jro-.-“*'> I * I c.-rirb-‘«+«) | 

x-c* 


or 


X- u »-~6»- c» x-a^-b*-c ' a - c» - o* - 6* 

6*“6c+c* c*— ctt + a* * a* — ub+l>‘‘ ** 


*» 


x-«*— 6* — c*«0 
»*»a® ♦ A* be* Ans 
(2) x+y + s-0 
(6+c)x+{c+a)y + (« + 6)5-0 



c*fci fl + 6 (t-bA 6 + c 6+c r+rt 


r-a “ W-* 

. oi x=(6-c)A 


y«»(c-a)i 


»Bt{a—b)k 


\ 
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substituting these values in the 3id equation Je\he(h-d) + ca{G-a) 
+oS(fl — J)}“1 

01 — A{(6-c)(c— 

1 


■ I 

01 K— — 


(6-c)(c-a)(«— 6) 

1 1 


r-or 

(e~a){a-b) 

(a-“6)(o— c) 

1 

1 


i4-a)(6--c) 

^ or 

1 

{h -c){e-a) 

(<j- 6) c—a) 


r Alls 


11. Let X miles be the distance from A to B Then by the 
question 

2 » IB » . 

3i~3'* 4 
Ax X X , 

»'■ 7 “ 3 + 1"* 

01 48xm28x+21x-7 
or t?=7 miles Aiis 

12 (1) Let i=* ^ — a A then c — 6A, c^dk, e^^/k, 

6 a/ 

a+o+e=Bk (6 + </+/) 01 ini each ratio 


(2) e.ich iatio= 


of aU tfa^ nume iators 
sum of all the denommatoi s 


each ratio = 


(f +q)(a;-fy-t-z) 
3 (a+6+c) 


again Multiplying mimr and deiior of Ist by x 2nd by y 
and 3id by z 


we «et i^zjbr/ya 

® (6+c)a? (c+a)y (a + 6) 

fp+ql(a?y+«;g-vgz) 

(6 +c)a;+ ic + o)y +(a+6)z 
. *p-bq)(ai+y4-z) ^ {pA - q'\{xy Ar xsA-ys^ 
2[aArb+c) (6+e)iB+(c + a)y + (a+6}z 
01 (a?4y+z){(6 + c)ar+(c + a)y-Ko 
=2;o+6 + i;)(®y+a?z+yz) 
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5 If a straij[ht line be divided into any tiio paite, the squaia of 
the whole line is eqaal to the sqiiaies on the two part*, together with 
twice the rectangle contained by the paits 

To what algebiaioal formula la this equivalent ^ 

6 Describe a square that shall be equal to a given tiiangle 

7. (a) Equal chords in a ciicle are equally distant from the 
[ientxe. 

(&) How do you nieasuie the distance of a straight line Aoni a 
point T 

(c) What IS the locus of the middle points of equal straight lines 
in a circle ? 

8 The qpposite angles of an} quadrilateral figure inscribed in a 
circle are equal to t\i o right angles 

9. A bingenb la drawn parallel to a choi J Show that the inter- 
cepted arc is bisected at the point of contact 

10. Inscirbe in a circle an equilateral and equiangular penta- 
gon. Is it nccessaiy to say equilatcial and equiangular ? 

SOLUTION. 


1863.-MORNING. 


1 .15H51: ,2Q{!- 


2J1 36 

12 ^ 67 


=Vt‘^-11JS=>112388 . . 

2. 6 59979.r 2 104 = x 4?82 = 

3. 31 owt 3 qrs. 131bs. «= cwt. 

theprice = 31,®j'r^905.=£'Vi“J^’< 7 j llj'irf 

4. 170 iiiL 470 mi. \ ai i , c. ... 

S^hrs.llhi. ; 

470x11x17x4 




days — 14^ t days 


170 X 35 X 4 

5. V(964 226704) -31 052 

6. The interest on £100 foi 3| jis @ 2i p. t — ; 

£43 £100 X 


a?-£ 


43x100x8 


7 Since 


gg £529 4a. 7^'y/. 

a?^(a?— y) or* 


x^y-y^ y{x+y){x-y) ylx hy) 


,*. fractioii 


^ x + y _ X x^ (x+yy-xy—x^ 
y “ a+i/” y(a? + ii) 


MATHEMATICS. 

i906.— AFTERNOON. 


3^5 



1 Book I Prop .<2 
Let ABCD be n quadrilateral 

and lot Its exterior angles bo bisected 
bv EF, FG, GH and HE to loim 
the quadrilateral EFGH then its 
opposite angles shall be supplemcn- 
larj, t ' tlio angle E and G shall be 
supplcmcntar} ns well ns the angles 
F and G shall be supplomentari . 

Join AC and BD 

rroof -^CBK=^.CAB + Z.BCA\ j 
4CDA=4DAC + ^.DCA/ ^ 
4CBK+Z.0AD=£DAB+^DCB 
Similarly ^BCD+ 4 ®ADta^ABC+^ADC / nrR J. / 

/.CBK + ^BAD + ^BCDt^BAD = 4pAB + 4DCB + 4 
ABC4-4AOCs=i 4 rt angles inference I—’- ^ , 

Their hahes (CBF+ 40 AD+(BCF + 4H AD=2 ru angles 
\lm these 4 anRlc»+^H + ^F=-l rt angles 1 S- 
4H-( 4F=2 rt angles 

2 Book I Prop 47 . n .• 

1 Book II Prop .•> (a-W+iab^ft'+t’isthe H /. 

4 Book III Prop. 15 

I/Ot ABC bo a circle and P the giicn paint Find 
O tlie centre of tlio circle IV 1 join OP and draw 
the chord AB at rt angles to OP AB shall be the 
least chord through P Ihrough P dran CD any 
other chord and draw OR perpendicular to CD 
Then in the triangle OPE the angle ORP is a 
’■t. angle 

4 OPE 1 * less than a rt angle 
4 OEP i*! greater than 4 OPE 
OP IS greater them OE 
AB 15 less then CD II 1.5 

‘Similarly it can he proved that A B is less than any other chord 
AB IS the least chord through OP. n 

^ Book III Prop .'ll 

.loin PB 4 PBQ l*“lf the angle at the centre 
subtended by PQ But the angle at the centre sub- 
tended by PQ is rt angle PQ is equal to the 
radius and equal to the side of an inscribed hexa- 
gon 

4PBQs= 1 rt angle 
The 4APB IS a rt angle III 31 
and 4APB=^PQB+^PBR 

4FRB*=‘5rd rt angle (constant) 

Now AB IS fijccd and the angle ARB is constant % The locus is a 
art w which the base isAB and vcitical angloss^ rt angle similar! 

found with the same condition. 
.. ihe locus of R consists of arcs of two equal circles. 
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c 

6 Book IV. Prop. 15 cor to IV. 15. ^ 

7. Let X, Y, Z, be the given points. /v. „ 

Join XY, XZ, ZX, 

Through X, Y, Z draw BO, CA, AB y' N. / 

respectively parallel to YZ, ZX, XY inter- g Z ^ -^O 

seating two and two at A, B, C ^ 

ABC shall be the triangle required. 

By construction the figure BXYZ is a parallelogram 
ZB=YX 

Again the figure AZXY is a parallelogram 
/. AZ=YX 

. . AZ=ZB *. Z IS the middle point of AB. 

Similarly it can be proved that X and Y are the middle points 
of BC, AC 

ABC 18 the triangle required. Q e f. 

S. Let AB and BCbetno str rulers , 


placed at rt angles to one another Let AC a 
be the rod. The area will be greatest when 
AC makes equal angles with the rulers 
Take any other portions of the rod as DE C 
from B draw BF and BG perpendiculars to 
AC and DE respectively 

,*. ABC IS an isosceles triangle .*. F is 
the middle point of AC 

Again ABC is a rt angled triangle BF is half of AC 
Let K be the middle point of DE 
The angle BGK is a rt angle >£BKG 
.*. BG is less than BK 
But BK IS half of DE the rod 

BG IS less than half the rod *. less than BF 
Now area of ABCsA AC BF 
area of DBEb^ DE BG 
But ACaDE and B? is greater than BG 
area of ABC > area of DBE 

Similarly it can be proved that the area of ABC is greater than the 
area of any other triangle formed bj aoj other position of the rod Q f d 
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ra* — a* + ^* 


7_ i a J. i 

2* #— 2 - _ 

9 {l)y+^=2a:-7 

*. 6ji;+5a!-10=30»-105. 19a;=95 .\x—5. 

(2) ^/■(3*)-4=s ■\/'(3 j!+ 4) or 3a!+16-8V(3r) = 3j;+4({Bq J 
*. 12-8'/3r 01 3•=2^/■{3^B) oi 9=12« a?«»2 

(S) 4 ,1) ] ^ 

I „ {2) 94>+a;=29 
jB — 2 I 

J or 90;^ + 10 »= 290 

By subtraction 91y“ 273 .• y<=3 

And 10*- 17+ 20 • *—2 

10 Let * be the length of the poet in ft 
Then^+ f-+10 -» or 3»+4r + 120=12* or 5j;-120 

4 o 

X’=Z4ift 

I863.-AFTERN00N. 


1 (a) Euc I Def 38 , Def. 32 

• (b) Euc II Def 1 No, fora rectangle is aright angled paiallelogram 

(c) In the first case the triangles are equal in every respect in sides, 
angles and area , in the second case the triangles are equal in area only 

(d) The following are the propositions, 4, 'i, 6, 8, 10, 17, IS. 19. 20. 
21, 24, 25, 26 32, 37, 38, 39, 40, 47. 48 


2 Let AC and BD intersect each other in E 

V /T oq\ 

and 4BAE=^EDC f “"J 
and AB=:DC, (Hyp 1 

. AE=ECandEB=DE (1 26) 
AC=BD, when ABCD is a rectangle 



3. Euc I 5 In the Fig of Euc 1. 5, draw AD bisecting the 
^BAC and meeting BC in O 

V AB=AC and AD common (Hyp ) 
also ^BAD=ACD. (Cons ) 

,^ABD=^ACD. (I 4) 



MATHEMATICS 


J I 




4 Leb BA CA and DA meet m A. 

From C any point in AC drav7 

OF 11 BA, and CE |i DA. 

« Join FE cutting AC in G 
Then FE is the reqd line 
V FAEC 18 a □ 

and diagonals of a parallelogram bisect 
one another 

FG=sGE A 

5 Euclid n 4 (o+i)*=o*+4»+2o6. 

6 Euclid II 14 

7 (a) Euclid m 14 A 
(6) The distance of a str line from a point is the perpendicular upoa 

the str line drawn from that point ^ 

(c) All str lines drawn from the centre to the middle points of the 
chords are perpendiculars of those lines (III 3) they are e^al (IH 14 ) 
The loons is a circle whose centre is the centre of the given circle and 
radius is any of these perpendiculars 

8 Euclid III 22 

9 Let AB be the chord and CPD a 
tangent |] AB 

Let E be the centre Join AP, BP, 
and EP 

Let EP cut AB in F 
Then ^EPD is rt 4 (HI 18) 

^PFB 18 also a right angle ; (1 29) 
hence AF=FB also FP com (III 3) 

AP=BP (I 4) 

Hence arc AP=aro BP (II 26) 

10 Euclid IV 11 No for every equil fig inscribed in a circle 
^is equiangular 

1864.-EI0RNING 
Evaminer,—J Sutcliffe, M A. 

1. How many paving stones, measuring 14 in by 12 in aie 
required to pave a veiandah 70 ft long ard 9 ft broad ’ • 

2 Add together i, and ^ 

And simplify ||+ 

3 Find the value of 17 owt 3 qrs 22lbs , at £4 6s per. 

■owt 

4 Add together 0125 of a pound, 0625 of a shilling, and *5 of 
-a penny , and leduce lls to the decimal of a pound. 

5 Extract the square root of 000196, and divide the lesult by 
140 
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6 A company ganranteea to pay d per cent on shares ef 10(» 
lunees each , another guarantees to pay 4.g pei oent on shares of 75 
rupees each , the price of the former is 1245 rupees, and of the latter 
85 lupees Compare the rates of inteiest whioh the shares return to 
purchasers 

7, Add together 

y®-(y-a; + a)(ji+«-8), andr''-(a-a?+y)(»+a?-y) 

8 Multiply x+y+s— •/ xy-" ■/ yz— •/ xz by V »+ •Jy'^ >Jz^ 
and divide a!®+o*«*+o® by **— eta;+o*. 

9. Simplify the expression — 

11. ®-5 .1 

2‘jra'^®^-7®+10'*‘ 2 a;»-9a:+18' 


10 Solve the equations — 

. iB-l ®-9 3»-2(®-2i 

(a)-^--^+ -7- 


(«) 


f 




5# + llj?=146 
ll!B4-5j/=110 

1864.-AFTERN00N 


Jiramineis, 



Eev. K S Macdonaid, m a 
Eev W Johnson, b a 


1. "What are the two definitions geneially given foi a straight 
line ^ What advantage has the one over the othei ? 

2. Anj two Bides of a triangle are togethei greater than the 
third side 

(а) Prove this b> the preoediug pioposition of Euolid 

(б) And also show how it may be regarded ns a corollary to one 
of V our definitions. 

'3 Slion that e^er^ foiu sided figuie whose opposite sides are 
equal is a parallelogiam 

4 If a side of nn> tiiangle be pioduoed, the exterior angle is 
equal to the two inteiloi and opposite angles and the three interior 
angles of ei erj tiiangle are together equal to two right angles 

5 B innciate and prove the t-a o ooroHaries to tins proposition as 
to the lalueof the interioi and exteiioi angles of any xeotihneal 
figure. 

6 If a stnuglit line be dn ided into two equal and also into two 
unequal paits, tbesquaies of the tno unequal parts are together 
double of the squaie of half the line, and of the squaie of the line 
between the points of section 

7 Tile opposite angles of any quadrilateral figure inscnbed m a 
circle are togethei equal to two right angles 

8 In a nglit* angled triangle the line joining the right angle and 
the point of bisection of tbe hi-potenuse is equal to half the hypo 
Icnnse. 

9 To desoiibe a legulai pentagon about a given ciicle. 
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SOLUTIONS. 

1864^-MORNING. 

1, The ai ea of verandah = (70 x 9) sq. ft 
And the area of each stone=(14>c 12} sq. in. 

70 X 9 X 144 


the required nnmhei of stones 

2. i+7+^i-+ia+W~ • 


14x12 
77+334-21+91 + 9 
231 


540 


231 
231 ’ 


. 1 . 


Ev 


12 |;'- “ 8 x 20 

^5 + iS 7*V+ i + T§o“5i+ 2' + i + tSo 
135+96+80+9 


160 


3 

2 qrs 


‘5 of 1 cut 


£ 

4 


1 qr.»i of 2 qis. 
14 Ihs — i of 1 qr. 

7 ibs,=>i of 14 ll»s, 
11b »Jof 7ft8 


■?S 8=2 

f d. 

5 

17 


7.4 12 
2 3 
1 1 
10 
5 


7i ' 
3 s - 
- 

4{? ' 


=v.alue of 1 owfc 

•value of 17 cwt 
. value of 2 qrs 
• value of 1 qi 
. value of 14 Ib-s. 
>^alueof 7 lbs 
■ \aluo of 1 ib 


£77 14 7xffd«‘ value of 17 cwt. 3 qrs, 22lb3. 
0125 of £1 » Sd , ; 0625 of 1#. * *5 of Id. --id. 

the value xequu cd ■» 3ei + £rf + Arf =• 4}d. 

Ilf 9id. 

1 2!ll8. 9-25d . or Us 9irf= 141^0?= 565q. 
>240rfM960q. 

5885416' 


s«r . 
iibo' 


20 111 77083 £1« 

5885416 

5 -/(060i96)= 014 

and 014- 140 « *0001 

6. The mt. on a share of Es 1000 at 5 p caEs50, and the 
Talue of the share =»Es 1245. 

50x100 


/. the rate of mtci’estwBs. 


1245 


•Es 


^d the int on a share of Es. 75 at4Jp. o»Es. 
Es. and the value of the share =E b 85 

the rate of intercst*=Es. 

E.E.M.— V 3 
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/. Ks fis V/ » 6800 X ««7221. 

(y -'«)*} •=^*+«® “ 2y* 

Sinulail}' y® - (y-a;+»)fy+»-*)“^*+**-25;e 

and 2 ®~(ff'-*+y)(a+«— y)'=»®®+y*'”2»y 
saniwS («®-»-y’+2®— 

8 » + y+a— — »^e“ 

4 4 4 A "444 a" 

411 4 44>4 

»y-+y’®+.v 2 -»% -y** “«“!/**• 
a:a®+ys^ + a--a;-y-a*— y^s — ®'* ' 

‘‘ ‘1 • « A 4 » 

SB- +y- +2- -3a!*yA|,8 

(<i) jB®- <73?+ a* I «*+«*«'+ a® /®*+a®*-o*®’+«Sx+a*«=Qaot. 
y a?®— g?e®+-fl*g’\ . 
a*’— a**®+a*®* 
aa®--fl®3?*+-o®®^ 

-a*»5+o'«*+a* 

— a* ®^ + Q*«* - gSj? * 
a®®* ■+«* 

0*1^ a®®®+-g®g 
a^t* - o®»4 o® 

Othcrmtc thvs — 

J)ivd,*a{®* -a*®® +a*X*' +«’**+«') 

«=i{®*-o*®® + a*i(+*+-a» +rt®)(®®-««+a®;. 

Quot «(«' - a*®* + a*)(«® +a* +«*) 

«. Since ®*-7«+-10*=(®-2)f»~5) 
and ®*- 0*+ 18«(* - 3)(t -• 6) 

.*. fraction «=. _— ^- — 

2(a-l) ®-2 2l®-3) 

« (»~2)(g-.3),S(®~l)(g~3)-Kg~l)fa-.2) 
2(»-IM»-2)(»-3) 

]!7umr.o«»-5®+6-2(*»-4t+3)+®*-3*4;2«2 
1 


.*. Atib. 


^l)(®-.2)(®-3) 


10 . 


(a) 5zi - £Z®+ 3®-2(®>2) _ 
' A jj 2 7 * 


4}. 
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01 14:«-l)-21(a;-9)+6(v+4)«189 
.M43; - 14 - 21 a: + 189 + Gx+ 24 « 189 

20x-2lAr« -24 + 14 10 

(i) 5 j:+11v“14G .(1) 

5>'»I10 (2) 

By AdcU 16a;+16ysa256 or ^4•s^>=16. 

Bv ijttbtr 6a; — Cy*» — 36 or »-y= — G 

' Bj Addti 2r«ifl, *. x=5 

Jlj Subtr 2p«22 . jr«Zl. 

1864.-AFTERN00N. 

Baolul L Dcf. 4 and tbo sliorle-.t distance befcw ecu any two 
point'> is aiiotlior definition of .i ••tiniglit line. The 2nd is nofe. 
propeilj n definition but a inopertj of the stitnglit line 
2 Euclid I 20 

(a) In the Fig of I'uc L 20, bisect the ^BAC 
AD, meeting BC in D. 

*. 4ADC> ^BAD (1.16) and ,^BAD=/: CAD 

(Cons.) 

^ADC> /.CAD AOCD (I IS) 

Lllvciwsc AB>DB, 

AB T AC>CD + DB or BC. 

(h) A straight line is the shortest diaUncc betn cen 
any tivo points and the tu o sides of the triangle may bo 
taken as a curved line. Therefore any tMO sides of a 
triangle are together greater than the third side. 


A 



ti r.ct ABCD be a four sided 6garc. 
Join BD 

V AD=BC and AB=DC, 
and BO com (Hjp } 

.*. /.ABD=/,BDC and 
/ADB=4DBC (1. 8) 

AB IS parallcd to DC 
and AD is parallel to BC (1 27). 
Hence ABCD is n parallclogiaui 
4 Euclid I. 32. 



7 Euclid (1st and 2nd corollary of tlie J2 piop. Book I. ) 


b. Euclid 11. 0. 
7. Euclid in 22 


8. Let ABC be the At ABC being rt. 4> 

At B make 4ABD=r/ A meeting AC at O. 
V 4DAB=.4ABD .•.BD=DA 
Again 4C+4 A=s4CBA 
4CBD=4C BD=tCD 
ADrsrBOsaCD. .*. CA Is doublc of 
BD, and D is the middle of AC. 


O 



-9. Euclid IV, 12. \ 
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1865.-M0RNING. 


Emmmcis, 



Eev J B.UITOX, SI A 
Mr J Eees 


1 Tindtlie value of ll|+ 141+21/5+32,^17, l)Otli liy vulgar 
fractions and decimals, sTiouingtliat the two lesults coincide , and 
leduce 25® 36' 4ff ' to the decimal of 75®. 

2 Find the product of the sum and diflference of 0421 and 
'0029, and divide one-tenth of the square loot of that pioduct by ten 
tunes the continued product of 02, 03, and 07. 

3 How many "s ards of matting 3 6 feet w ide will cover thd 
flooi of a room 85 3 feet long and 40 5 feet broad ; and how much, 
will it cost, at 2 lupees 10 annas and 8 pie per sqitcne jaid ? 

4, If the wages of 25 men amount to 766 mpees 10 annas 8 pie 
in 16 dajs, how many men must work 24 days to receive 1035 rupees, 
the dailj wages of the lattei being one-half those of the former 7 

5 Wha^ piinoipal in 3 years 73 days will amount to 100 rupees 
15 annas, at 6^- pei cent simple interest 7 A bill fci 5035 rupees 4- 
annas, drawn on September 12th at 5 months, was discounted on 
January 16th at 4 per cent , what was the discount charged * 

6 Divide the continued product of l + ^+^^, 1 + v— jf, 1— aJ+y 
and aj+y- 1 b\ l-2!By-a!*-^® , and lesolve 4 

-j»®+s*)® into four factois 

7 'Find the greatest common measure of 2»s-lla;®“9 and 

AeS+ll^e'+Sl , and reduce to its lowest terms 

a;®+4j;*-47a;- 210 


8 Simplify as much as possible any one of the following — 

a® J. S'® . 2® 

^ {y~x){y~e)^ (e-x)(Z~y) 

1 ^ 1 ^ 1 

t(®— y)(a-8)'^ y(y- v)[y-s)^ {z-^yY 

(lu) 

(*-y)l»-2) (y+aj(y— (a— aj.i«+yi 

9 Find the ralue pf ^ ^hen 

't — ad a?— 26 d+o 

10. Solve Q,uy tvo of tlie following e^uniiioiis — 

ji) izfes ^-<”-h^+c) 

6 c a “ fl6c • 
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.. g-1 g— 2^ r-g a;~6 

»-2 a- 3 t-6 1—7 


1865.-AFTERN00N. / 

r (Eev J Cabboxelle 

^'«'«“*'’'^'>--)Ee%-.Mk. D Cabxduef. 

1 What aie paivllel straight lines? Wlienib a stiaight line 
said to he peipendicalar to another* What aie the complements 

• of a pnallelogram * Wliat is a gnomon* 

2 Define a cirole, a sector of a ciicle, a segment of acucle; 
•when is a sector also a segment* When is a ciiele said to be 
tnsci ibed in a plane rectilineal figure ? When is a plane leotilmeal 
fignie said to be insciihed in a circle? 

3 If two tiiangles have two sides of the one eqnal to two 
sides of the othei, each to each, but the angle contained by the two 
sides of the one gi eater than the angle contained by the two sides, 
equal to them of the othei, the base of that wliioh has the greater 
angle shall be gieatei than the base of the other , leqiuied a pi oof 

4 Beaolve ani/ one of the following — * 

(<*) Given one of the sides of a right-angled triangle containing 
the right angle aud the sum of the otliei two sides to constinct 
thetiiangle 

( 6 1 Given one of the sides of a iiglit-angled tiwngle containing 
the light angle aud the difierenoe of the othei two sides construct 
the ti langle 

(') The straight line drawn from the right .an«le of a right- 
an<;led tnaiigle to the middle of the opposite side, is equal to the 
half of that side. 


0. If a straight line be divided into two equal paits, and also 
into two unequal jiarts, the lectangle contained bj the unequal 
paits together with the Bqn.ire of the line between the |)oints of 
section i 2 > equal to the squaie of half the line; reqmied a pi oof. 

6 Resolve eithei of the following — 

(a) Divide a given straight line into two parts, so that the 
rectangle contained by them shall be equal to a given squaie 

(6J Piodnoe a, given straight line so that the rectangle contained, 
by the wdiole line thus piodnced aud the part of it pioduced sliall 
be equal to a given square 

7 The angles iii the same segment of a ciicle aie equal to 
one anothei , lequired a proof 

8 Demonstrate eithci of the following — 

(a) If a lechlineal figure of an even number of sides be inscribed 
in a circle, the firat, third, foiuth, &c angles aie together | equal 
to the second, foui bh, sixth, &c. angles taken together, any angle 
"being assumed as the fii-st. 
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( 1 ) If a cnole be jnsciibed in any triangle, the points of oontacfc 
shall diMcle the Bides into segments such that any one side together 
■with the remote segment of either of the other t'wo sides shall be 
equal to half the sum of the three sides 


1 . 


SOLUTIONS 

1865.-MORNING. 


lli + 14i + 2l4"„ + 32«3B 

3000 + 3125 + 875 + 24 


:78+' 


5000 


— 7#} 4.T024 

— •©“rtooO 


« 78 + 1^28S“'79ff5§“79 4048 
01 the sumeall 6+11 625+21 175 + 32 0048c= 79 4048. 
And 25'», 36', 45"=25|g 

. the fraction iequiied>=^^- 86^^“-'^**"^'°' 


2 ( 0421+ 0029}( 0421-*0029) «*045 x 0392 = 001764 
*. j’n 1^(001764) -(10 X 02 x 07 x 03) 

X 042j. 00042= 0042- 00042=10 

3 Tlie area of the Toom=83jS^ ft x 40| ft ft. 

* iU X A 


the length of the matting requited 
853 X 81 X 2 69093,, 23031 


. T '7ft 


~j-3ds»329J<j}ds 


10x2x7 *' 70 

Es S^lOa** Spie=Es 2j = the cost pei sq yd, 

3 2 

.■.a.«ho!e cost. S-xl-B' 

5 


fji 




4. 


£ 


Es 7605 
24 days 


= E3 1023 9as 71 pie 
Es 1035 1 

IGdajs }- 25 men ^ 


1035x16 x 25x3 x2 
2300 X 24 


men 


45x23x4x4x25x6 
“ ”23 X 4 X 25 X 4 X 6 

The inteiest on Es lOOforSJyis at 6^ p c 
25 X 16 

IxT”®*' 20,andE3. (100 + 20)=Es 120’ 
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Us. 120 Us. 100}§ . Us 100 r 

a=Es. sogA«Es 84 la. lOp 

(a) The bill is due on the 15th of Februarj 
Fiom Jan. 16, to Feb 15, there are (15+15) =»30 dajs 
The int on Us 100 at 4 p o foi 30 days=f'*, Us 
lOOfi 5035^. diBoonnt 

24x20141x73 


dis6ount=Es 


>Us. 16 8as 


6 


73x4x7324 

Since l+2iy- = + = (’a;-y)* 

= (1+ v-y){l-v*y) 

Aii 8. = (1+ i + y)(A+^-l)=»(a-+y)®-l = t® + ^®+2.iy-l. 
(h) 4(wa— + 

=» {2 (i' 2“ 1^)} *—(«* — r®—y®+ a®)® 

=(2j'a— 2t';y+tt®- -y®+a®)( 2 if 2 — 2.i^- ?t®+a;*+ 2 /*-z®)® 

•={(«+ a)®— ( t + y) *} {( ^ - y)® - (« - a;®} 

«(«+a+;» +2/)(«+a~ ^-y)(a;-y+^i-a)(^-y-•tt+a) 

7. 11»* - 9 J 4a!S + ii;c*4. 81 / 2 

y 4nS-22!c®-18V 
111(11®*+ 22x® + 99 j « ®* + 2x®+ 9 


®* + 2®® + 9] 2*5-11®®— 9 { 2x 
y 2®5 + 4*® + 18® v 


4®® + llse2+18»+'^J4®* + 8»®+16 /* 

y 4®* + 11®® +18*® + 9® \ 


*-11 


-11®®-10t®-9®+36 

4 

1 

— 44x® — 40*® — 36® + 144 
-44®*- 121®»-198»-99 

81 f 81*® + 162® + 243 




a® +2® + 3] 4*8 + 11®= + 18® + 9 / 4® + 3 
y' 4 ®*+ 8 »= + 12« \ 


®®+2®+3 


3*8 + 6® + 9 
3**4 6®+9 


/. *8+2*43 lb the G, C M, 



ENTRANCE EXAMINATION JIANUAI.. 


(JO 


(6) Here G C M 42 

(«* -SB— 42i(»— 5) 
“(a!2-a!-42)(®+6) 


®-5 

®+6 


8. (1) Fraction 



a;^(y - z'\ — yHi6—z\+e‘{x— y) 
{ 0 B-y){x-z)(y-z) 


Numerator = sc'^y — »®a — +y®a +s* v - z^y 

= (j/ - » {®(®* -y*) - yK^-y) - «*(»--»)} 

«= (y - z)(a - y W®* + ®y - 

=(y - a'(® -y){®® - a‘) +y(® - » ) 

«(y-»)l»-y)l®-a/C®+y+8) Ans <°:®4-yf2^ 

(2) Fraction 

I 1 ■ 1 

“aCe-yK®-** - a (» - y) - 8j(y - s) 

ygfy - ~ yg ® - a* ■»■ xy'x- y) 

*yai*-y)(®-a;(y-z. 

Numr =y’8-y8*— *®a-|-aa*+z®y-»y‘* 

“(®- 7 y (®-x)(y- a). 


Ans ! 
(3) Fraction 
*»- 


_1_ 

®ya‘ 


yz y^Jfzx a®4-®y 

(®-y l«-aj “(y+z(«-y)” (®-a)(y+a> 


^ f y-f-aH®®— yal — ty® + a a)(® - ai - (a; - y)(g®+®y) 
^ (®-y)(j?-z)(y + a) 

FTamr =»®y -l-»®a - y’a - y«® - y^x—x^z + ay’+az® - »a® 
-«®y+a®y + ®y®=0 .* AnB.<=0. 

g ® + 2® ^ ® + g5 
2a »— 26 

^ (a ■*-2o)(®-26^ ■<-««— 2g)(®+2&) 

. («-2a)(*-26) 

_ ®®+2fa— & )z— 4z5 +®®— 2fa— 4a6 
®’-2,a + 6)*+4a6 ’ 

_ 2(®*-4f61 _2f»*-4aJ) „ 

®®-8a5+426 ®^-4a6 ’ 

- - since (a+i)*=i4a6 - - ---- 
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x-a , x-b , a:-c_x-(a+l+e) 

10 ( 1 ) -j- +-^- +— . 

/. ae[h-a)+ia(v—6)-i-bc(,v-c)=x—(a + b+e) 
\ (ac + a6+4c-l)K= -a-b—c^-a-c+ab^ + bd* 
a *'c+ab^-i-be^ — a — b — c 
ac+a4 + 6c— 1 


(2) See Es 5 (1), 1859 


A — 1_»— 2_^ 

( —S -i;— 6 

»— 2 *-3 

— 6 c — 7 


f 1 \ 

( 1 + — a) - 

1+ — 5 ) = 


1 a -3/ 

1 1 

1 1 

^’*’.-2“ ’.-3 

v-6 >.-7 

. -1 

-1 

•• ,5_5, +6~ 

)*-13» +42 


•ip— O’. + 6 = 1 * - 13>, ■h42 
. 13a-5s-42-6, .• 8!B = 36, 


aj=4|. 


w> (•#+»)*- {7“)^- 

„ -.-2 

2 » 2 a® c» — 2 a® 

or ■/ (a*-i*a;®)-c — 

Jlaltiply ty x and square 

4Ca* - 6®»*) = c‘x^ + 4a^ — 4a® c» 

.* (!*»*+ 4b®** =4a®c* *=0 


or »{c®+45»)=4aJc 

1865 -AFTERNOON 


4fl®c 


4b* + c® 


1 Euclid I Def 37 , Def, 10 ; Euclid H Bef 2 

If a poinfc be taken in tlie diagonal of a paiallelogram and from 
it straight lines be drawn parallel to the , sides, then the parallelogram 
is dmded into four paiallelograms of wliich the two through which 
the diagonal passes aie parallelogiams about the diagonal; and the 
other two which complete the whole figure are called complements 
of the parallelograms about the diagonal 

2 Euclid I Def. 16 Euclid in Def. 10, Def 6 . Euclid IV. 
Def 5, Def 3 

A sector is a segment when the two bonnding radd of the sector 
are in one straight line, z e , when it becomes a semicircle 
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, S Euclid 1 24 

4 (a) and (2*) Let; the two str. lines, AB, 

one of the sides, and AC, the snm of difference of 
the other two sides, meet at A and be at rt ^s to 
each other 

Join CB 

Then as AC is > or •< AB (I 20) 
the ^ at B is> or > ^at C (I 19) 

At the point B in the str. Ime CB 

make the CBD= £_ at C, meeting 
CA or AC prod in D (I. 23 } 
thenCD=BO (1.6) 

.*. AC=DC±DA=BD±AD. 

Hence ABD is the reqd Ai having the rt. /_ at A. 

(c) See Solution of question 8 of 1864 
5, Euclid II. 5 

6 (a) Let AB be the given st 

Ime to he divided 

Draw AD J_ AB and=the side of 
the given square 

Desc a4 0u^nAB 
From O draw DE |] AB cutting the 
©in E 

From E draw EFXAB. 

Then F is the reqd point of division. 

Let C the centre of the ciicle and join CE. 

V AF.FB+CF*=CBa=CEa=CF*+EEa (H. 5) 

AE FB=EF*=AD*=the gnen square. (1*47). 

(h) Let AB be the gneu str line 
Bisect It in the point C 

At B draw BDXAB and make BD=sthe 
side of the gii en square 

Join CD 

Produce AB to E makmg CE=CD 
Then E is the point 

V AE EB+CB®=CE2=CD*=CB2+BDa , (I 47) II. 6. 

.*. AE EB=BD®=the given square 
7. Euclid IIL 21 

8 (a) Let ABCDEF he the rectilineal £g 

incscribed within a 0. 

Join FC 

AFAB+ABCF=2rt ^s 

=ZABC+ ZAFC <ra 22) 

Also ZFCD+ ZDEF=2rt /s 
=ZCDE+4EFC (HI 22) 

Z.FAB+ ZBCD+ ZDEF=ZABC 
+ ZCDE+ ZEFA. 
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(ft) Lot ABC be the A GEF 
the 0 touching AB, BC and CA nt 
G, E and F. 

Let D ho the centre. 

Join GD, BD, DE 

Ihen / DGB and / DEB each 

= art ^ an in> 

/. BD2=BG»+GD»=BE2 
+ED* (I 47) 

But GDsaDE. 

BG=BE* BG=BE. 

Liken ®iso EC=sCF and AF=AG 
Wherefore AB+FC=BC+AF. 



I. 1866 -MORNING 
r*. IMn-R Thwavtks, BA. 


1 Add togcthei 5, ‘046875 .ind 1 23 

Simplifj- 


0075 + 21 , 4*255 +'0064, 

and 


017’i 


00082 


2 Find hy Pi'acticc the ^alut‘ of 1 ton 5cnt 2 qis. 14ftis .al? 
£3 15« 7fl p«r’cn t. 

3 Find the ‘squaic root of 1524 0025 and of 152 49025 to thicp 
places of doonnals and the %.ilue of 0099 of £l 5« 3rf 

4. Three gaidenors noihing all day uin plant a field m ten d.ijs 
hut one of them haMiig othei cmploijnicnt can only uoik half tho 
timci How long it will take them to complete the Moik v 

5 Find the Compound Interest of £55 for one pa} able 
q^u.irteily at li\e pei cent pci annum 

6 If a“l, ft=’2, c= — ef«0, find the Vtiliie of 

<t- 6-+C ad- he n*\ 

a-b—c hd~ac \a* c®/ 

7. T)iMde 6a®— 17f/®ft+7rtft*— 5ft® h\ 2a — 5b and a;®— a?*® hy 
and find the continued product of nr - 1, »® + and a'c+ 1. 

8 Find the G C H of aj' + Cr’+llr+O and a!® + 9aj®+27a:-i- 
27. and the L C of ry, x— y and y^ — x'‘y. 

9. Simplif\ tho follov mg — 

g+Sy a i4-2v x+y 

4l»+y)(a! + 2y) I r * y)(a; + 3y) 4vS + 2^ijf+3y) 

-jj. a* + 3ff + 2 o*+5ff+4 

' '' a*+2a+l’' n® + 7o+10 

10. E\tiuct the ouhe root of 

* 54 . 6 a:S 4 . 21 a.* + 44®* + 63»® + Six + 27. 
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11. Solve the equations — 


( 1 ) 

(2) ^ (3) 

' ' b-a a-b qv+r px—r 

12. A IS tvi ice ao old as B and 4 years oklei tlian C. The sum 
of the ages of A, B, and C is 96 j eais Find B’s age 
I. 1866 -AFTERNOON. 

„ ( Rev K S 5Lvcdo>ai.i>, m v 

J SiMF,n 1 

1 Define supeifioies, ihomboid, plane nngle^ paiallel straight 
lines, ceiitie of a circle, acute-angled triangle 

2 Aiij two sides of a triangle are togcthei greater than 
the third 

3. The stiaighb lines nliich join the e\ti emities of tw o equal 
and paiallel stiaight lines toward-, the same paits, aie also thcni- 
seUes equal and paiallel 

AB IS paiallel to OD and unequal to it, and thes are joined 
towaida the same parts bj the straight lines AC and BD. If AO 
is equal to BD, show that AD is equal to BO 

4 If any two iwints be taken in the ciiciimseience of a circle, 
the straight line which joins them shall fall wnthin the circle 

5 If two stinight lines cut one another within a ciicle, the 
leotangle contained by the segments of one of them is eqnal to the 
rectangle contained by the segments of the other 

6 111 a circle, the angle lu a semicircle is a i igiit angle . but 
the angle in a segment greater than a bcmituole is less than a right 
.angle and the angle in a segment less than a seiniciinlc is greatei 
than a light angle 

7 Insciihe a circle in a gi\en tiiangle 

Describe a circle which shall touch .i given straight line 
at a given point, and pass thiough anothei given point 

8 Inscribe a ciinle m a given equilateral and equiangular 
pentagon 

9 Emm late the Piopoaitions' from wliich the following 
corollaiies aie derived — 

(0 Every equiangular triangle is also equilateral 

i2) All tlie e\teiioi angles of anj icctilnieal figiiie aie together 
equal to foni right angles 

(3) The difiei ence of the squares of tw o unequal lines is equal 
jto the lectaiigle contained b\ their sum and difference 

II 1866 —HORNING. 

1 Reduce 3^ 45 36 25 to the decimal of 36® 

Simplify (i+2^+l-J-+5-l)-5 of f of 2 :. 


1-3 I+2 ^ 

"3 “ 2 “ 3"*’8' 
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2 3?ind the value of 6 cwt. 2 qrs 7lbs at £8 4s 6;e? per cwt 

3, Find the square of 0 0204 and the square root of 81*757764 ; 
and divide one-tenth of the latter lesiilt by one hundred times 
the foianei 

Divide 0*1001 by 0 000390625 , and 10 01 by 390 625 

5 What IS the evpense of paving a leotangulai veiandah 
whose length is 42 feet and breadth 15 feet, with Euidwan paving 
stones 18 inches square, and which cost 15 Rs per score ? 

6 The 3 per cents are at 85J , what price should the 3J per 
cents beai, that an investment may be made mth equal advantage 
in eithei stock ’ And nhat interest vi ould be deriv ed by so invest- 
ing £5,000 ? 

7. Find the pioduct of the four facfcois— 

«+y+2j «+y- 2 , s-t-a-y, a+y-» 

2. 1 JL A J. X 

Multiply »•♦ + + y“hy »“* -y". 

Divide (a;+y 4 - 2 )(®y+a; 2 -l-ya)— rcya by as+y 

8 Reduce to its simplest form — 

a*-(g-y)^ 

( a;+ar*-5- W+y)’-®®"** 

Find the greatest common measure of 

2a;S— llai®-9 and 4a;5+ll®* + 81. 

9. Extant the square root of 

and show that 


(® -y)® -Ky -a)® + (a - y)® = 3(®-y)(y -z) z-x) 
10 Solv e the equations *— 

5- 3* 5® 3 3—5® 

4 3 “ 2 3“ 


5*+ 


•02®-J- 07 ®+2 - , 

—03 ST”®” 

II 1866.-AFTERN00N. 


1 Define n, plane lectilineal angle, a « igkt angle, and a rectangle, 
What IS a segment of a cii cle, w hat a sector V What are simxlar seg- 
ments of circles ? Give Euclid’s definition of a regular polygon 

2 Upon the same base and on the same side of it, there cannot 
Tie two triangles that have their sides which are teiminated in one 
extremity of the base pqual to one another'and likew ise those which 
are terminated m the otliei extremity 

Why does Euclid not prove the remaining case of this proposition % 
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3 The complements of the parallelograms irluoh aie ahoa& 
the diagonal of any para11elo?i«am are equal to one another. 

4 If a stiaight line be divided into tu o equal pai ts .ind also into 
two unequal pat ba, the leotangle contained by the unequal paits 
togethei with the squaie on the line between the points o£ spction 
is equal to the square on half the line State and prove this algebrai- 
oally onhj 

d (a) Divide a given stiaight line into two parts, so that the 
rectangle contained by the whole line and one o£ tlie jiaits >liall 
be equal to the square on the otliei pait, 

(2)) Produce a given straight line to <i point such that the 
rectangle contained by the whole line thus pioduced, and the pait 
pi oduoed, shall be equal to the squaic on the given straight line 

6 One circle cannot touch anothei in nioie jiomts than one 
whether it touches it on the inside or outside 

7 Descnhe an isosceles triangle having each of the angles 
ai the base double of the third angle 

8 ABC IS an isosceles tnansfle of whioh B is the i ci ter ; BA, 
BO are bisected in D and B respectively , AB, CD intersect in P 
Show that the triangle BDE is eqnal to three times the tiiangle DBF. 

9. Constrnet a lectangle that shall be equal to a given squaie, 
the diffeienoe of two adjacent sides being given 

10 If a tangent of a aide be parallel 1o a chord, piovc that 
the irteicepted arc IS bisected in the point of contact of the’tangent 

11 To describe a circle that shall touch a giscn line and 
also touch a given circle. 

SOLUTIONS 
I 1866.-MORNING. 


1 Tiv ’I"' ^ o 4 746875 * 1 23 

=■ 3125 -b 21875+ 375+*04G875+l 23 = 2 183125 


(а) Ans 

(б) Ans 


2 1075 

ca — ■■■ — ^ ea 

0175 
4 2614 
" 130032 “ 


1201=120 428571 


21076 
175 ‘ 

——=13316 875 


2 

2 qis=J of 1 oat 


£ s d 

3 15 7 •» value of 1 cwt 
5 


18 17 II =value of 5 on t 
4 


■'S4 fts, of 2 qis 


76 11 8 -value of 20 cvvt or 1 ton 
18 17 11 —value of 5 cwt 
1 17 9i=valuoof 2 qis 
9 B|ts=volue of 14 lbs. 


£98 16 9J •value of 1 ton 5 cwt. 2 qrs, 141k, 
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5 V(1o24 9025)-39 05 

Vd62 490250) -12 348 .. 

and 0099 of £1 5s 3rf =^ujf of BOSd.atZd 

4. 21 men ; 3 men ; 10 days no of da^ s 

. , 10x3x2 

no. of days- g — =12 

5 Tlie quarterly inteicst of £1 at 5 per oent =;6s’ff* 
£ 

8,^ 55 — ] st quarter’s pi incipal. 

6875 — 1st quaitei’s inteiest 

8,^ 55 6875 - 2nd quarter’s principal 

69609375 =2ud quarter’s interest. 

8,^ 56 38359375 = 3id quarter’s principal. 

•704794921875 —Sid quarter’s interest. 

8,^ 57 08388671875 - 4tli quarter’s pnnoipal. 

7136048583984375 — 4tlr quarter’s interest 

57 8019935302734375 = 4tli quarterns anrou nt 
55 


£2 8019935302734375 - reqd inter est. 
20 


s 16 03987060546875 
12 

d 0 478447265625 
* 4 


j 19137890625 

Hence reqd. interest- £2 165 O^rf 9137890625^. 

“1-2+i Ixi V '1 -if 
-^-2->/-l8+8) = 3-2-4=-3. 
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— Qa^b+lab^ 
-2a»6+5aS* 


2ai»-56® 

2a&^- 55^ < 

db) X- x"^ 1 «s-aj"®/ a;^ +«* + 1 +»"* +»"* 
J sfi-x* V 


aj8 - **8 

aj*-» 


a—a'i 


a-i— a~6 
a'i-®-* 

®-s-.®-s 

JB'S 


(c) Ana. =(a3aj*-l)^ ’=’0®»*-** + »*~^«aV-o“ 


8. aj*+€a;*+ll®+6jrS+9»*+27«+ 27 
>/»®+6®®+ 1]®+6 




3®-' +16® + 211 »s+6®*+lI»+6 


«+3l 3»®+]6»+21/3®+7 

x3**+9» y 


3®*+18*2 + 33»+18/® 
3®®+16»*+21« 


2*»+12.r+18 

3 


6»®+36»+54f2 
6»*+ 32*442 




^ 4*412 


«43 




7*421 

7* + 21 .\GC.M ‘*4 3 * 
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(fl) Since y® - —^/(sn+pX^-i/) 

L C 

9 An«! „ (« + Sy)" •*- 4<r 4-2y)«- (g + y)‘ 

J. WAn«* 4(a; + yK»+2ff)(«+2si)i * 

INumi =»®+ 6a:i/+9j®+4a;®+16j;y+16y®- (*® + 23;y+jy®) 

e.4S;®+5®y+6j/®)*s4<a;+ 2y)(®+3i/) 

1 

. 

se+ff 

(a + l){a + 2 ( a-*-l)(a4 4) ^ a-f 4 
o + lj® ’{a+2X«+5) a+5 

10. ar* + 65ps+21a,‘' + 44a:®-I 63a:* + 54af+27/a:®+2i:+3 


/. Ans 
(2) Ans 


I* 


3 »*+Caj* + 4 a- 


5 


6a:®-I-21ar*+44af* 
3a;® + 12»*+8a?* 


ar3< + 1 Sar® + 21»® + 18* + 9 




9u!*+ 36a.* + 63a:* + 54a:+ 27 
0a:'' + 363:*+ 633:*+ 54a:+ 27 


11. (1) 


t-3 

T' 



ar-C X 

' 3~ 8 


or 24a: -72— 28*+168«l4x+ 168 “ 56a:+ 336+ 2lx 
or-4a:+96= -21X+504 
17a:«*408, x<a24 


( 2 ) 


01 


x—a 

i—a 


x-a r-b 
b—a a-V 
i-x 


b—x 


2a:«-a + J, .*. a?«}(a+5) 

( 3 )^ - £± 1 , 

ja?+r ji/a ?— 7 

or (pa:-»)(p-9)*=JF+?)(7a:+r) 
or p^x—pr - pqx +gr **pqx + g*® +p>’ + g> 

(p* - 2pi -q^)x^2pr, X - 

12 Let x=.age of B, 

then 23:*= ago of A, 
and 2a:-4’=age of C 
By the question, 

a: + 2a: + 2a: -4 =>96, 6x»100, .•.*?= 20. 

E.E M.— V. 4. 



so 
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1. J866.-AFTEBN00N. 

1 Euclid I r>ef ; Def 3 j Dot 8 , Def 37 , Dcf 31 

The centre of a circle is that point hi thin the circle, from which 
etraicht lines drawn to the circumference, arc oiual 

2 Euclid I 20 

3 Euclid 1 33 
(a) Trod AB to G making AG 

:=CD. 

Join GD 

V AC=GD (Hyp ) 

/. AGaGD(l U); 

6iit AC=BD fHyp j *. SDraGD 
and ^DBGss^BGD (I 3) 

But Z.ACD=;^AGD (I JO 

^ACD=,(1DBG ; 

also 4GBD=<(.BDC (1. 20), <1ACD=/1BDC ; 
also V ACsaBO and CD com ; AD=aBC (I 4} 

4 Euclid in. 2 
7 Euclid m H 
it Euclid 111 J1 
*7 Euclid IV. 4 

(a) Jwct AB be the guen air line and C a given point in it 
Let P bo the other given point 
It IS required to describe a 0 w Inch 
shall touch tho giv cn str line at C and shall 
pass through the pt P 

Join CP and bisect it at D 
Bravv DEiCP and rlravv CEXAB 
intersecting DE at E 

Join EP I — 

V CDssDPandED com • 

and 4EDC=a4EDP ; 

EC=.Ef? (I 4) 

.*. a 0 dese with E as centre and EC 
as radius mil pass through P, 
and V AB J.EC 
AB touches the 0 (Cor III. 16) 

« Euclid IV n 

« (1) Euc 1 C (2) Euc 1.32 (3) Tuc. 11 J 

II 1866.-M0RNING. 

I 3»45'36" 25 

60136'' *25 



60 

36 • 6 X C 6i 


kS' 60416 


3’ 760'3694 


6266782407 


104446373456... 



MATHEM \TiCS, 


(i+ 2 , + tJ + 5 ~ *) 7 ' ’! of H of 2 y 

f . t, c ')x5xl9 

= (i + 7’<«+i4-»*T-f) glcSxT' 

=(i+iT+?i+':-i)+ir.2 

AG8 + 135 + 396+280-504\ 

“ v m 

979 — 504 ... , 

504 -.<u=^&4>^47a“‘ 


£. 

X d 

3 

4 61= 


6 

19 

7 3 = 

1 

12 3|. 


4 0'j.J 


-5 qrs = J of 1 owt 
71bs of 2 qrs 


£21 3a 6id. !|q —co^l/ of G cwlx 2 qi 7H)!>. 

3 -0204 X 0204= 00041610 

>/’l8i 757704 = 9 012 

and ^^-(lOOx 00041616)= 9042 - 041616 = 21 7272 

4 10010000 - 000390625 = 256 526 
1001000 -390 025 = 0256256 

5 The area of the vciau«lali«»(42x 15) srj ft iml tliat of eaolt 

18 X 18 

itouc=(18 X 18) sq. ^“•‘*22^^32 f 

. ii £ ^ 42x15x4 no- 

/. the no of stones= jj =280 = 14 sojre. 

co^st leqd =11* 15xl4=R<} 210. 

6 £3 . £3^ £35J » 

and£85i^ £5000 £3 ar 


7. (a.+y+a)(»+y-e'(a? + 2—y)(e+y— a?) 

= {(a?+y + a)} {(» f y) - e} {».+ (a? - jrjHe - (a? - ff)l 



52 


ENTRANCE EXAMINATION MANUAL 


=fa;* +J»® + 2a?y — «*)(;:*- ar* — y® + 2a;y) 

= fSar^z+far® (a;®4-y® -a*)} 

S3 4j!^y^ — (a;® + y* — a®)* 

«= 4tf*y * - (a?* f-y* + a* 4 2a;*y® — 2af®a® — 2y®r®) 
S3 2a?®y® + 2a,'®a® + 2y®a® — a;* — y® — r*. 

(o) a^^+ar^y'+y- 
i X 

apj— 2^** 


SI X « 

** X X A 

-a?^y»-a?^y5-y 


x-y 

(J) fa;* y+a)(ya-<-aar-«-a?y^-a-ya 
a; + y 

_ -<-y*+aHa'a;+y^-t-a;y}-a?y ® 

j;+y 

B ^^a;-fy)®+g®(a?+y)-f ya;fa;-*-y ) 
ar+y 

= (a;+y) 2 +a;y+a® Ans 

8 Fi^iotion 

e fa;+y-a )far-y+a) ^ ( y+a;-a)(y-a;+a) 
(af+a-y)(a;+a+y) (y+a;-a}(a;+y+a) 

^ (a+a.-y)(a-a;+y ) 

(y+£+*; y+a-a?) 

,= a^+y ~g j y-ar+a ^ a+A-y^ a;+y + a ^^ 
a- + a+y*^ aj+y + a"*" a; + y+a“ a5+y+a“ 

(5) See Ex 2 of 1865. 

9 Tlie expre^'Sionss -8+12- 

’. sq root=a;»+X— 2 

* 

(a) (a;-y)®+(y-a)»+(a-a;)3=3;a7-yKy-a}(a-a;). 

Take x—y<ac,y—s=l, and a— a;=r. 

Then a+6+c=X) 
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Since a® + 6® + c® - 3a6e «= (a + 5 +c)(a® + 6® +c* — - 5c — «e) = 0 
a® + 6*+c®=3o6®. 

Substituting back, w e have 

f "p - y)® + (y - a)® + (» - “c)® = 3(if -y){y- t)(z - x). 
in , . 5-3v , 5x 3 3 -5r 

10 W _+__j — — 


15-9a?+20»=18-12 + 20a; 
/. 9r=9 ora7«=l 


( 6 ) 51 ?+ 


02*+ 07 
03 


a?+2 

9 


96 


4 5a?+6*+21-a— 2=-9 5x9 
9 5r<=9 5x 9 — 19 

-95(9-2)-95x7. 


II. 1866.-AFTERNOON. 

1 Euo I Def. 9, Def 10,‘Def. 23 Euo. Ill Def. 6 , Def 10. 
Euc, I Def. 24 

A polygon that is both equilateral and equiangular, is said to bo 
regular 

2 Euc. 1 7. Because it is self e\ ident for the whole is greater 
than its part 

, S. Euclid I 43 

4 See Question S (2) of I lSa9 

o (a) Euclid II 11 

(6) See Solution of Question 6 (6) of 1865 The only difference ’ 
is that the given square, in this proposition, is the square on the given 
line. 

6. Euclid III 13. 


7 Euclid IV. 10 , 

S Join BF cutting DE in G 
V BD»AD (Hyp ) 

.-. ABDE=AADE=ADEF+AADF (I 1S> 

=aadf+abdf=iadef+adfg 

+ABDG (I 38) 

Take away this common ABDG , 

.-. ABGEt=ADEF+ADGF 
Likewise ABDG=/^DEF + AECF 
Add these equals , 

.*. ABGE+ABDG=2ADEF+ADGF+EGF 
or ABDE=3ADEF 



9 Let CB=half in difference. 

Draw BDJLCB and make it=to the side of the given square. 
Join CD. 
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!Prod CB both wajs 

and cut CA, CE making each of them sCD 
AB BE+CB*=CE!^ (n -j) 

=CDa»=CB®+BD* (I 47) 
AB BE=DB*=5the gnen square 
And AB-BE=AC+CB-BE=CB +CE 
-BE=2CB 

JO See Solution of Question 9 of 1863 

11 Let AB be the gnen line and CDE be 
the given 0 

Find the centre F (111 I) 

Draw FG J.AB 

Prod GF meeting the © in C 

Bisect GC in H 

With centre H and rad HG desc the ©GCK. 
*. ^HGB IS a rt 

The 0 CGK touches the line AB (III 16) 
also It touches the ©CDE (111 11) 


1867.-M0RNING. 


D 



A C B 




0 



JJiximne) \ 



Mn .T M Scott, b a 
Mr W. G WiLSOi., B A 


1 The dming •wheel of a locomotive is 226 inches men cum* 
ference and makes 91 1 evolutions per minute , at Tvhat late pei houi 
is the engine txAvelling 7 

2 Divide the lea-'t common multiple of 156, 2C0, 720, and 429 
bv then gieatest common nieasuie, and find the sqnaie xoot of the 
quotient 


3 If a hutcliei bnj 10 owt of beef at 44s 4 j 7 pei cwt and sell 
it at the late of 4Arf per ib, how much does he lo»e or gam ^ 

4 Find the value of the following evpressions — 

uid 

lj>c67 ■ “ 

0 625 of £143 I2s Od+0 625 of £71 16y Oft 
f of 5175rf 

5 Beduce £1 is 6al. to the fiactiou of £1,000 and 6s. 1^5 to 
the fi action of £160 10s , and expiess the results both as vulgar and 
decimal fi actions 


6 If £450 amount to £623 10s iii 1 j ear S months, calculate 
the late pei cent 

7 Bednce to its lo\\e3t teims— r and find the 

1 ^ »* + a® - a - 1 

est common measure of 2a®+9a®+4a-15 and 4a® + 8a®+3a4*20.' 
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s - /r^- “t"" ‘1">‘ 

^ ' \»®-y* x^+p'‘f \**-y *+ff/ 

/h c\ * le a\a . y" ^ \* j , . c\ fo . o\ ia , h 

L + t) * e-) + (S+ «) U+ s) VJ + J (t+H 

0. Pro's e either of ilie identities — 

(oy — 6s^- + (cr-«a)2 + (ia —ey)-*^ 

(a'-+y*+e®)(o®-i-6*+e*) *- («^‘+Jy+ «)* 

16s(s— o)(s-7>)(s~c) •=2a®6®+2o’c*+25*c® — o' - 
■wheie 2r*=fl+A+c 
10. S<*l\e oitliei of the equations — 

{ar+!|)(*^"':!)“ 3)+Js»0 

■J c*a . -/jr+S . •/sr+c 


+ 


{•s/x—b) (Vrr— c) ‘ (Va:— «) — (>/a-c)^ (-/a;— 6) 

« 

11 * Sohc the simnltnneouR equations — 

x+ i ” 0 f 3 ?- ly + 14 1 

ii,x+i,y + c,-0 f -I0a;+8y+ *= gJ 

12 EvtPict the pqiiaro loot of— 
a;* + 8a-'‘-2a;* + 10»‘*- 8x+l 

or fl» + 6*4 c* + rf»-2(a®+c*;(6® +</»)+2a*c*+26*rf». 


0 . 


1867.-AFTERNOON. 


AV...,...- o f^lv. C MwJIN, II 

’ Al i\Io^r\T, M A 


1 (a) Define (i) .i jilaiie rcctilmcal angle, fii^ paiallel straight 
line'j (in) a rhoinbu-s 

(6) C'oiistnict an isosceles triangle h.vs ing each o£ the fides double 
of the h ise 

2 («) If t\i o angles of a li mngle be equal to e.ioh othci, the sides 
\ihich siihtind oi arc opposite to the equal angles shall he equal to 
one .luoihei 

(6) The straight line uliioh bisects the %ertical angle of an 
isosceles tiiangle bisects the base perpciidicnlarlj 

3. P.uallcloginnis upon the sainc base aed betu cen the same 
paiallelb aie equal to one anothii In ■what diiFeient senses is the 
•a Old equal used by Euclid •when treating of the equality of triangles » 

4 If A straight line be divided into any two paits, the sqnaie 
on the whole line is equal to the squares on the two paits together 
■with twice the rectangle conUuned by the parts Pro\e this and 
show from i< how a.®+2a?y may be made a complete squaie. 

5 Dc'Ciihe A squaie equal to a given rectilineal figuic Define 
siyj'OJHwi 
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6 The angle at the centre of a oiicle is double of the angle at 
the cixcamCeienoe npoii the same base, that is, the same paiii of the 
circamferenoe Piove this, not o/aitting the case when the angle at 
the centre is equal to oi greater than, two right angles. 

7 The opposite angles of a qnadiilateral figure inscribed in a. 
circle aie togetliei equal to two light angles , the angle in a segment 
of a circle greater than a semi-cirole is less than a light angle and 
the angle in a segment less than a semi-oircle is grcatei than a light 
angle Prove these propositions fiom question 6 

8 If two chords in a ciicle intersect one another, the rectangle 
contained by the segments of the one is equal to the rectangle con- 
tained by th-* segments of the other 

9 Inscribe a circle in a given square What proposition in. 
the 4th book enables us to divide a light angle into ten equal parts ? 
Give the number or enunciation 

10 Describe a rhombus equal to a given square. 

SOLUTIONS 

1867.-MORNING. 

1 In 91 1 evolutions, tlie engine goes over (226 x 91) in- 

-.1' 60' (226 x 91) in x 

. 226 X 91 X 60 , , „ , 

. miles = 19 miles S36 yds 2 ft 

2 The L C i)I ■»2x2x3xl3x6xl2xll=: 10296 0 

andG C. H«1 
the quotient a 102960 
and V(102960)»328 S7 

3 The selling price per cnt»28x4x§tl - 42 J 
and the cost pnoe pei cwt = 44 j 4(7 

44r 4(7 — 42j =2* 43? is the loss in every cwt 
his loss reqd.Bl0x(28 47)£1 3s 4i 

11x67 

11x67 V-x67 “ 11x67 

6 

625 of £143 12s + 625 of £71 16s = 625 of (£143 12s. 

+ £71 16f ) ■= S of £215 8s =£i-«wz 

and I of 5175(7 “5 of £®2Vo- 

the value of the expression ^ 

^ ^ of £®„Vir 

359 x 48 
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5 £1 5« 6;/ *=£lJJ*>»£4*i 

fmotion required 001275 
Aud 05 ls«/ =■*•?«.’'*• **'''*^ £150 lOf *=30105. 

4Ql 49]^ 

.*. fraaion leqd - 288660 

6 The interest— £^23 105. - £450— £73 10«. 

£450 X 15 • £100 X I £73i rate per cent 

^ . 117x100x3 c. 

rr r®f«-l'-te-l) (r*— 11 aj~ll_ r-1 

^ “aV+l) - (^*"-ll(.f + l)”a; + l' 

(c) 2i' + flr®+4r-15J4T*+ 8r* + 3r+20/2 
✓ 4r® + ISj;* •» 8a; -30 V 

-5 -10i^-5rt-50 

2»*4 x-10 

2j®+x- 10J 2x* + 9a’ + 4r- 15(z+4 
y 2T* + r*-10j(, V 


+ 8««+14r-l'> 
4a; -40 


5jl0x+25 

2t+5 

2a;+5l2x»+^-10/T-2 

/ 2j‘’+5x V 

— ' *, 2x45 IS the G C. JE. 

-4x-10 
— 4r- 10 


€ 


0) 


( X^ -f p * X*— X — 
a-2-Sf* \j. - y” jc * yf 

_ / t°4-y^l°~ fg* — y*)* \ ^ / fx4-y*)-(a ?-yl^ 
I (X»-y*}(®*+y*) /“\ «*-y® 

4a;®y® ** - y xy 

f X* + y®y x' - ^ **4ry *^x*-*y® 
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9 (a) Leftside 

=»a®y*+6V+<?a;*+a®2’4 fc*3.®+c’y*-2<i8vz— 2flcr; — 2lct/x- 
= + j.-* + 2*) + h*(a ’ + 2*) + c* far* + + r®) 

— (a®a;= + l-i/- + cV) ■hl 2 alyv+ Sacre + iboffz) 

^(a-^^■ 6 -+c^y <"+s®+2®) — (^a +&y+C8)® 

( 1 ) 16 s(s-a)(s-iXs-'C) 

= 2«v2s - 2«)(2s - 26j(2<— 3c) 

=(a •»-B+c)(6+c-a)(«-»-c— &)(a+d-c) 
={(c+B)+cM(«+B)-c} x{c+(a-6)}{c-(a- 6)} 

= {(o + B)® — c®J Jc®— (a — b)ri 
= (a- +h-+ 2 ali- C’)(cr ~-a- — b-+ 2 ab) 

= {2aB + («= + B= - c=j} {2aB - («= + 6= - c=)) 

=4aSB=-(a= + B=-c=}S 
= 43=d= - (a* + B* + c* - 2aV - 26=c= + 22 =B=, 

=2a=B= + 2c=i=+2a=c=-a'»- B*-c* 


10. (a;+^)(a?-])-U + 5)(a:-3)+» = 0 
or ar® +ar —V— (a;® + 2i - 16) + - 0 
or ir= + a; — 3/ - - 2a: + 15 + 4 «= 0 
or-a;=-Y-16-5=-12 a:=12 

(M ^0 

■' ( Va*— B)l-/a:-c) (V^a:— rt){Va-t) (Va:— o)lV’a:— c) 

1 C. M, of tlie dears =(Va:— a)(V'a:-6)(Va:-c) 
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.* f ^+a)( N/'a.— + 6)+(V'»+c)(>/’ sf— c)=0 

a. -a-+a;— 6“+a*— c-*0, oi 3a?=»n-+6^+ (r 
*• a?“i(a- + 6 -+c“) 

11 ajr+Jy+c=0 7 or fla*+iiy=' — c . . (1) 

aijr+ J,y+Ci =0 i Oiar+ 6 i_y= -Cx.... ( 2 ) 

MultipKmg (1) by a^, Ojoa *aiby’= — o^c 
and (2) by «, Oi0.r+o6jy<=« — ooi 
Ib subti y (flift— a6i)t=iflCi-“aiC 


Fioni (1) 


3 /= 


OCx — OjC 
Oxb—tth^ 


b(acj—a,c ' 

Oib—abi 


o( 6 jC— ftc.l 

flifi — 


iiC- 6 ci 
• area \ — . 


(1) >+5y-4^r= 5 (in 

3y — 2^+22=' 14,, .,... ..{2)> 

~10a‘+8)’+ 2«» 6 ,» (3) J 

Mnltiplyinq (1) b> 3, 3ar+ 15y— 122«=«15 
,Snblr.ictmg (2) 3r- 25^ + 22 =*14 

vre got 17y— 14r'=l .. (4) 

^Inltipl j ing (1) b\ 10, lOx + 50y - 40e = 50 
Addmu (3l -10ar+8y+2 = 6 

e get 58y - 392= 56 (5) 

X (4) b\ 38 and (5) b\ 1 7 
08Cy-8l22= 58 
OSGy -6632 =952 

fSubtraotjijg- 1492= -894 . 2 <=15 

From (4) 17y=* 142+1 = 85 y=5 

Fioin (1) are>5+42 — 5y=5+ 24— 25 ”4 

12 a’4 8ar<-2a;* + lGi=-8a+l(a,® + 4r-l='>q lOot 

\ 

2a;3 + 4^ 8a-*- 2a.* + lGa,= 

8a*+16ar= 

2a;®+8a-l i-2a''-8ar + l~* 
i -2a*-8y4l 

(a) o* + b* + r* + <7* - 2(0= +c=)(l2 ■*■«=) + 2»i=c= + 2f.V® 

= (a* + c* + 2a V) + (6* + rf* + 2i’cf-) + 2(a-* c-)(l^+ dr) 
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= (a=+c=r+(5=+<f=)=-2a® + c=;(6s+ds) 

= <(«= + c=)-(6=+£/=)1= 

• aquare root=(a"+<!";— (6-+fl?®)=a®— 6®+c®— 


1867.-AFTERN00N. 


1 (a) Eac I Def 9, Def S7,Def 34 
(6) Let AB be the atr line, prod BA 

both Ways to C and D (I 3) making CA, BD 
each equal to BA 

With centie A and rad AD deac a 0 
also with centre B and rad BC desc. a 
O cutting the former 0 at E 
Join AE, BE 

Then ABE is the rend isos A 
V AE=AD=2BA and BE=8C=2AB 
AE=3BE and each is double of A B 

2 (a) Euclid I 6 

(&) Let ABC be an isos A t 

AD bisects the \ertical ABAC 
AB«=AC and AD com 
also ABADssCAD , 

*. BD=DC and the AADB« AADC (I 4) , 
but they aie adiacent / s 
AD±BC 




3 Euclid 1 33 (1) Equal in area only (2) Equal in every respect 
(t e.) in area, angles and sides ' 


4 Euclid n 4 By adding^ to the expiession, for it will then 
become 

3 Euclid II 14 Def 2 
G Euclid III 20 


7 (a) Let the quad ABCD be inscribed 

'wilhm the 0 ABCD 

(««*, ABEDs= 2ABAD and the reflex abed 

'0 « ) AAEB + AAED=2ABCD (III 20) 
the As at A and C=i A® at E 
(I 15 Cor):=+of4rt As=2 rt Aa 
(fj) Let BAD Be the segment >4 0. 

The abed is <2 rt As ((HI 20) 
and •. its half ABAD ca rt A 
Let BCD be the segment < i © * 

The reflex ABED=2 ABCD (HI 20) 

*. ABCD=4 reflex ABED (t e )>• a rt. A* 
S Euclid III 35 
9. Euclid IV. S. Euclid IV. 10. 
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10 Let ABCD be the gnen square 
Bisect AB m the point E. ' 

Join DE and CE. ' 

On CD and on the side remote from E 
desc the ADCGi=ADEC 

Then DECG is the reqd rhombus / 

V AE=BE, AD=BC and ADAE=AEBC / 

DE=:EC(1 4) Dr 

Hence L •- ’■^=CGs=GD (Cons) \ 

S) Again-. 4 .jtG=:'^CE=AAEDr=EDC 

(I. 22) 

V DE=CE 

DECG IS a rhombus • •— 

The ADEC=i of fig DECG (I 34) A 

and alsosa) of fig ABCD (I 4) 

Wherefore the rhombus DECGathe gnen sq ABCD 


1868.-M0RNING. 


Examine) Sf — 


Mr M Mom at, m a. 
Mr J M Scott, r.a. 


, 1. Find the difieience between 1 6 of 3 4 of £ 1 125 and | of ' 

3 6 of £9 1125^ and find the value of — 

627x0 5 (iotjrs) ^ Q of 2U) 

(iof2)x83G (^~of ^)xl4 

2. Extract the square root of 153 140624^ and of 3 d, each to 
three places of decimals. 

3. If one man walks 1G5 miles in 6 days, how far will another 
man walk in 15 da^ s if the first man walks 3^ miles in the same time 
that the other man walks 4 miles 7 

4 Thiee equal glasses are filled uitli a mixtuie of spirits and 
water , the piopoitioii of spinto to water in each glass is as follows — 
in the first glass as 2 3, in the second as 3 4, and in the thud as 

4 5 The contents of the three glasses aie poured into a single 
vessel : what is the proportion of spirits to the watei in it ’ 

5 Find the interest on £3S0 from 3rd Maich to 28th December 
at 4^ per cent pei annum 

6. How many yards of carpet 15 inolies wide will be required i 
for a room 19 feet 7 inches long, and 18 feet 9 inolies w ide ? 

7. Given 6-V^, rf=0,find the value o 

Vla=+h=+c®)(6“ + c=)l6»+ 

and extract the square root of 

a-+lr+c'+d--^{b~ e+d)-2l[c-d) — 2cd. 
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O O If /a + b ar + h^\ f a-l a’^ — b\ 

8 Simplify (g_ a--b~) U + 6" as^-js) 

and show that 

(.a A 6+cl(a+<!— ft)(6+c--fl)(a4.7>-c) 


, /Js+o=-n=\s 

\ 26e / 

9 Solve the equations 
8^+4 


43?+ 3 


46=0= 
29 -7v 
12- 5i" 


8^^-19 

18 


and 


(w+5) 


4^7a?+5 


10 Find the gieatest oommon measiiie ofa''+4a;=—5anda;®— 
3 j: - 2, and the lowest common multiple of 'BS-&B*+A®+4a;— 4 and. 

+ a;8 — 6x= — 4a: + 8 

11 Sohe the Eimultaneous equations — 

^a;+^V“12-^a 

iar-i-iaslO 

12 There isa numhei, the sum of whose digits is I, and if 10 
times the digit in the place of ten be added to 4 times the digit in 
tho place of units, tlie number will be mvei ted. What is the number ^ 

1868.-AFTERN00N. 
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Exanunen, 


Mr C. Martix, b a. 
Mr K, Dick, m a 


1 Define plane superficies, acnte-angled tiiangle, seotoi and 
segment of a clicle, noting the case in whioh the two last ooinoido. 
What aie the points of resemblance and diffeience in the following — 
chord and diameter, segment of a circle, and semi cade, sqiiaieaiid 
ihombas= and distinguish between postulate and avioni, piohlem 
and theoiem 

2 To make a triangle of wliioh the sides shall be equal to tlie 
■three given stiaight lines, but any two wliatever of these must be 
greater than the thud 

P/ore that the two circles leqnuedin this pioposition must out 
•«aoh other 

3 (ai Enunciate the piopositions of the first book in whioh 
vXuolid proves the equality of two tiiangles in evei\ lespect, and 
those in which two triangles are pioved equal in aiea only 

(6) Enunciate the only othei case in which two taiangles can be 
equal in every lespect 

(c) AVliat inference would you draw as to the equality of two 
tiiangles which aie equiangular to each other 

4 (a) Prove that the three interior angles of e\ei v tiiangle 
are equal to two right angles, uithout pioducing a side of the 
triangle 

(b) Show from I. 47 how to find a square which shall be equal t* 
the difference of two given equal es 
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5 It a straight line he divided into aiij t-wo paits, foiu times 
-the lectangle contained hy the whole line and one of tlie paith, 
together with the squaie on the othei part, is equal to the squaie 
on the straight line which is made np of the whole and that pait 

State and prove this algebraicallv only, and illustrate by a 
numeiical example. 

6 lal To divide a i-tiaight line into two pai-ts, «o that the 
xectaiigls contained by the whole and one of the pai ts niav be equal 
to the square on the othei pait Give onh/ the construction in this 
pioposition , and show how many point-, of section c.in be obtained. 

ih) Prove by means of II 12 and II 13 that if an\ side of a 
tiiangle be bisected, the square on the othei two sides aie together 
-equal to twice the square on half the line hist oted, and towioe tne 
square on the line diawn from the point of bisection to the opposite 
angle 

7 Pioni a giver point eitlici without a gi\ en tii cle oi in its 
circumference, to draw* a straight line touching the circle Give the 
construction ohIi/ , and shew, bv assuming tlie angle m a semi-oircle 
to be a right angle, how th( fiist case of this piopoaition may be 
more simply effected 

8 O'l ® given straight line to desciibea segment of a circle 
containing an angle equal to a given lectiliueal angle, in two fol- 
lowing cases only — 

( 1 ) Wlien the given angle is a light angle 

(ii) TVlien the given angle is the angle of an eqnilateiel 
’triangle 

9 (rt) Inscribe a circle m a given ti langle 

(6) If the three points be joined in w Inch the insci ibed oircle 
meets the sides of the triangle, show* that the lesulting tiiangle is 
acute-angled i. 

10 Peifoim one onh/ of following deducbioiis * — 

(1) Construct a right angled tiiangle, having given the li\ po- 
tenuse and the sum of the sides. 

(2) Two elides have the 'same centre , show that all chords of 
the outer cii ole whioh touch the inner circle aie equal 

SOLUTIONS 

. ' 

j j 
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f 

1 1 6 of 3 4 of £1 125«.£6 12. ' > ' 

! of 3« of £9 1125 =£6 6875 
Difference => £(6 6875 - 6 12) = £ 5625 =• 11s 3d. 
ix6 27 3 135 

^x8 36“ 3135 ' ' 


•(a) Ist fraction 
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ENTRANCE EXAMINATION MANUAL, 


2 . 

3 


2nd fiaotion \ x 4= J 

«l T J-y 

Ans «=l-l-=5 
Vt3 300000) -1816 . . 


V(163 140625) =12 875 
32 mi 4 mi 165 mi x 
6 days 16 days 


165 X 4 X 15 X 4 , 

^ — =440 miles 

lo X 0 


4. Tirat glass contains | spiiit+'J water 
Second „ „ ? » +t „ 

Thii d ^ •> ,j 

spirit in tlnee glasses =-| + ? + f, = 5, 

and n atei = 4 + * + S = It s 
spirit iratei 401 544 
5 The no of days fiom 3rd Mai oh to 28th Deo =800 
Interest of £350 at4i p c foi 1 5 ear =£153 , 

. . the int reqd =£?|A^„£12 18s. 10 §5rf 
6 . The area of the floor=(19^x 182) ~ sq ft. 

Caipet leqd to covei the flooi = — Zh~ ^ H 



=aJj7Ji ft = 2932 ft = 97 yds 2ft Qin 
7 Ans =Nr{(2+3 + 16j(3 + 16)(3+0)} = >/’(21 19 3) 

= 3>/’(133)=34 69 .. .. 

(o) The expression 

= (o® + 6® — 2a6) + (c® +flf ® — 2r(f) + t2ac - 2le — 2ad -r 2&{f ) 

= (a - 5)s + (0 - rf )S- 2{o - 6)(c - d) 

={(o— J)+o— c?)}® sq root=a-6+c— e?. 

« / g+^ . a®+5®\ (a—h o*— 6®\ 

* la-i'*' cfi-bV ■" \o+6“ 5^®/ 

_ /(o+ 6)®+a=+6=l . no-fiXo®-o6 + 6®)-(a®-5®)t 

* I o®-as J I i^sTa® i 


2(a°+a&4-a®) {n + h\{a-—ab + b^ 
(a+a)(a— 5) ^ 2ab{b—a) 

(a*+ab+ 6®)(o® - o J + 6®) o* + 0=6= + 6* 

ab{a-b)[p-a) “ aba-bf'* 
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ft 


= { 


&®+C® — 0®\2 


2&C 


y (ft+c)®-g ® 
2bc 


\2 /i . 6®+c®-a*\ /, 6®+e®— a®\ 

j “ 2&C } y' 2bc / 

}{ 


ag-(5-c)« i 
26c J 


(6 + c+o^i5 + c— a)(c + S— cHa- 6 + c), 
' 46®c® 


„ 4a;+3 , 29-7af _ 8a?+19 

* 9 ■*’12- 5a:” 18 

4a? 1 29- 7a? 4a? 19 

g"*" s'*' 12- 6a?” 9 ■*'18 

29j£7» 19 1^ 

•*•12-53?” W"” 3” 18 

/. (12 - Sa?) X 13 = 18(29 - 7a?) 

.% 156 - 65a:=522- 126a?, 1263?- 65a?a 322 - 156. 

•*, 61a?n366. ,*, a?—6 

(6) Multiply the equation by V a?+ 6, 
then 8a? + 4a4a? + 20 ; 

,*4 4a?=16 a;s=»4 

10 a;®— 3a?+2] a?®+4a?®-5/ 1 
y a?®— 3a7 +2\ 


4a?®4 3a?-7j 4a?® — 12»+8 lx— 3 
y 4a?®+3a?®-7a?\ 


- 3a;® — 5a? + 8 
4 


-12*8 -20a; +32 
-12a?s-9a,+21 


-lH -lla7+ll 
a;- 1 



4*8 + 3a; -7-/ 4a? +7 
4a;® - 4a? \ 


7a;- 7 
7a;- 7 


a?-l 18 the G 0 M. 
E.E.M.— V 5 
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ENTRANCE EXAMINATION MANUAL. 


(o)TheG C M of the expressions=a;=-4 

f -aj® - 4r® - 4b + 8 )t»s — 5»® +«® +4® - 4) 
L C M ^ 


= (®s+»-2)(a:® -aJ+l)(»®-4) 

11 rrom(l) X by 3 aa;+y4.Jz=56 

„ (l)xl)y2 y+3z-^®*=l6 


By sabti V® - = 20 

Fiom(3) — by 2 ^*+iz=5 


12 


By addt f|®=25 x 

Fiom(3) ^z«sl0— iB=4 z 

Fiom (1) iy=12-|z-|^=12-2-6=4 y = 

Let ® be the digit in the place of tens 
and y „ « of units 

then l^’o =10*+!^ 

Now, by the question, 

a+3^=5 a),10* + 4y«10y+® (2) 

From (2) 9® - 6y or » <= ly 

Therefore (1) §y + «■ 5 - 5 y « 3 

And from (1) ®°=2 Hence no <=23 
1868 -AFTERNOON 


12 

12 

12 


1 Enchd I Def 7 , Def 31 , Euclid 111 Def 10 , Def. 6 , in the 
case of a semi-circle. 

A diameter is a chord passing through the centre of the circle. 

A semi circle is a segment of a circle, iv hereof the chord passes 
through the centre 

A square is both equilateral and rectangular, while a rhombus is 
only equilateral 

Pestulates are problems, the possibility of which is admitted to be 
«elf evident. 

Axioms are self evident theorems. 

Problems are propositions in which some geometrical construction is 
to be made while theorems are propositions in which some geometrical 
truth is to be proved. 

2 Euclid I 22 Prove indirectly. If not one straight Ime shall be 
greater than the sum of other two straight hues 

3 Cz) The propositions 4th, Sth, and 26th treat of the equality of 
two triangles m every respect, and propositions, 37th and 38th of the 
equality of two triangles in area only 

(6) If two triangles have two sides of the one eqnal to two sides 
«f the other, each to each, and have likewise the angles opposite to one 
of those sides equal to that in the other , also the angles, opposite to the 
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remaining equal Side, are of the same species, that is, they are acute or 
Tight ; then the triangles will be equal m e\ ery respect. 

(c) Equiangular triangles are not necessarily equal in area nor in 
every respect 

4 Let ABC be a A 
Though O draw DCF fl AB 

ABAC=4A0D and j^ABC=:/^BCF 
(I. 29) 

and to these add the ^ACB 

abac+4abc+aacb=acd+ 

AACB+ABCF 
=2 rt. As (I l^)' 


(6) Let AB and EF be the two sides of two mven sqiiaree also let 
vEF > AB 



From B draw BCXAB. 

ATith A as centre and EF as rad 
desc 0 cutting BC in the point C. 
Join AC and BC 
(1 47) V AC’‘=ABHBCa; 
take AB^ from both these equals, 

. . ac*-ab^=bcs. 



E F 


5. Euclid II. 8. 

Let the str. line AB contain a linear units, of which the parts AC, 
CB contain m, n units respectively. 

Then m+n=a or 7W=a— n, 

and J«s=a®--2art+n*, adding 4an to these equals, 

ian + jn®i=aS+2on+n*= (a+n)*. 

Let m=s3, and n=2, then asao 
4x5x2+9={5+2)a or 49=(7)® 

C (a) Euclid n 11. CD, CF, and KG are similarly divided m the 
, points K, A, and H respectively 

I Also EB in the point where it cuts KG. 

(h) Let ABD be a A 
• Bisect BD in C 

From A draw AE_LBD and 
, loin AC 

, V ADS=AC®+CD»+2DCCE.. 

( 1 . 12 ) 

and ABS=ACs+BCs-2BC CE 
(II. 13) 

ADa+AB»=2AC®+2BCs 
V BC=CD. 


A 
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7 EHchd 11. 17 


(a) Let A be the centre of the 
0 and B the point nithont the 0. 
JoinAB. 

On AS desc 4 Q ADB cutting 
the © at D 

Join AD and BD 
The/^ADB=art ^ (Hyp) 
BD touches the © (III. 16) 

S. Euclid UI .7,3 
(a) (1) First case 



(2) The ^BAD is to be made equal to the ^ of an cqnilaterat 
tnangle. 


3 (a) Euclid IV 4 

(1)} Let ABC be a A and G the 
centre of the inscribed © touching 
AB, BC, CA in D, E, F respectuely. 

Tom DE, EF and DF. 

Then A DEF is acute angled. 

.Tom DG, GE and GF 
•. the ^8 of the quad. GECF=4 rt. 

/s (I. .32, Cor 1) 

and ^GFO+ AGECs= 2 rt A® 

*. EGF+AECF=s2rt As (IH. 18) 

Hence / EGF < 2 rt. A® » 
but AEGF=2 EDF (III 20) ; 

.*. AEDF < a rt ^ or AEDF is acute. 

Likewise ADFE and APED may be proicd to be acente 


A 



10 (1) Let AB be the sum of the sides 

and C be the hypotenuse 

At the pt A in the str line AB make the 
ABAD=a( a rt A (I 23). 

From the centre B and at the distance C 
desc a 0 cutting or touclung AD at D 
Draw DEXAB Join DB 
Then BDE is the required A 
V ADAE=^ art A and ADEA=rt A 
. . AADE=i a rt A (I 32) 

.*. AE=DE (I 0) 

.*. DE+EB=AB and DB=C. 


(2) Let AB and DE be the chords of 
the outer © which touch the inner 0 m 
the points F and G 

Let C be the common centre 
Join FC and CG 

Then CF and OG are XAB and DE 
^respectnely (HI is) 

But FC=CG (Def 13) ; 

^ .-. AB=DE (III 14) 

» 
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1869 --MORNING. 


r» (Mn-A. "W Crorr, AiA. 

I Enius.K, p.4 


1 Simplify- 


l-»-J 4-4+1 -tI ■ i±i_ 


.uul 


4 + f 1 “ i ^ i’ 
reilticc 4 lii>. 1 min 10 J hco to the detiinalof .i Mc..‘k 

2 Ad.l together *062435 of XlOO + 7 4375 of 10?+135G of 
"7^ 6^7+2 784 of 2'rf, and lednte therc-niltto the fitictionof j£2g 
10 # 7 '(f 


3 Divide *0007 by ‘035 and bv 3500 .“ind extraol the square root 
-of each quotient to foui decimal places 

4 A mom i« 37 ft. 2 in long, 25 ft. S in broad, and 22 ft C in. 
bigh, find the co-t of covering it« four alls with paper IJ ;>d wide, 
at Is l^rf. a j ard 

5 In rrhat time will jt5G3 13# lr2rf,amnint to :£901 17# S^cL 
at 32 percent? 

6. Divide x’+v*+3je»/— I b\ ar-b v—1, and 1 xtraet the equate 
root of ar*--3r®-bj^x-+2r+* 

7 Resolve all the following cvpi cPRions into factori, and theiire 
.find the Higheet Comnion Measme of x' + lr® + l x*+x*-x®-l, 
and x*-l , and the Lowe«t Common Multijde of 6x®-x-l, 3x“+7x 
-+2,and 2x=+3x-2 

8 . Simplify — 

»+« x-a 


(fl) 


X X r-^a x*-a 
x—a *+«*"»+« a— a 
x—a ^x+a 


m 

(c) 


o *-bac a-c _ 2«_ 
a-c-c* (o+c)c a* — r® 
3g»- 2r®-g 


9 Solve the equations — 

(o) 4(x - 2) - 1(* - 4) - iV2r- 3) - 2|. 


( 6 ) 



^ y j 

10 A labourer is engaged for thii ty da\s, on condition that ho 
receives 24 Crf for each dav ho worha, and loses 1#. eacli day he is 
idle; he receive-j 2f.,7#. in all. How many da} » doet he woi k and 
now many days is ho idle 2 
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1869.— AFTERNOON. 

, r. . TBev J P Ashton, 31 a 

^ g_ 3 ^£acdonald, m a. 

1 Define a circle, trapezium, a gnomon, and a sector when is 
one lectilhneal figure said to be inscribed in another reotilmeal figure?" 

2 To a given straight line to apply a parallelogram, which shall' 
"be e^iial to a gii en triangle and have one of its angles equal to a given 
rectilineal angle. 

B If the square described upon one of the sides of a fraingle he 
equal to the squares desoiibed upon the other two sides of it, the 
angle contained by these two sides is a right angle 

4 Havmg given the base of a tnangle, the difference of the 
sides, and the difference of the angles at the base, it is reqiured to> 
describe the triangle 

5 In obtuse angled triangles, if a perpendicular be drawn ftoin 
either of the acute angles to the oppo&ite side produce^ the square on 
the side subtending the obtuse angle is greater than the squares on 
the sides containing the obtuse angle, by twice the rectangle con- 
tained bv the side upon which, when produced, the perpendicular 
falls, and the straight line intercepted without the triangle between 
the perpendicular and the obtuse angle. 

6 If two circles intersect one another, their common chord, 
when produced, biseots their common tangent 

7 No straight line can make so great an acute angle with the 
diameter of a circle at its extemitv, or so small angle with the line 
that IS perpendicufai to it, as not to cut the circle 

8 To insciibe a circle in a given triangle 

9 To insciibe a oircle in a rhombus 

SOLUTIONS 


1 . 




1 + - 




2 

I 
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6+4+3-1 

'4 


12 


IT 


i-i 


|.= 4-U 

v 

4hrs r 10j''=4j|<o lirs =S«=brs. 
and 1 week— 7 x 24 hrs 

1 9647_ 

403200 
= 02392609i26984. 

2. *062435 of £100 =£6 4s. 10 ; 

7*4375 of 10s -£3 14s 45(f. 

1 356 of 7s 6cf.«lJ85 of =■10^ 2 li 


.*. the fraction required = + „ „ . - 

^ 2400 7 x 24 



MATHEMATICS 


71 


2-78*iof 2J<f -6 9G(f. 

the %aluc ie^d,«a£6 4s 10*443? +£3 14s. 4 6rf. 

+ 10s. 2 Irf. 4 6 fl6^?.«£10 10s, 

Also £10 10s.-£2iS ami £29 10s 7irf =.£29\;«£^^5'^ 
/. the fi-action reqtl.—T^.x j,W»}S. 

3 0007 035 « 02 


0007* 3500 » 0000002 

and VC-OZOOOOOO)- 1414 

V(06 o 6 o 620)» 0004 

4. The aieaof the 4 •wallH»229 ft x2(37ffc. 

f, l>x377 , 

wi-x2x\v*sq ffc,e '2 x9~‘’^ 


2in.+25 ft.' 8 In ) 


the length of carpet) 


5 x 377 . , 
•— fi— xi 5tls. 


377x2 j 

3— >ds. 


the oO't icqd.«a>£^— g— X 


11 


-ifiW 7s. ll^rf 


431^4 

5 The int - £901 17s. 4y.-£563 13s 4i(/.-=£338 4s. OiV- 
£5C3 13s. 4^. . £100 £338 4s 0,^rf Int of £100 


Int. of £100'=>£ 


,100x811683x2 


10 x 270501 


)£60 


£3J . £60 ; • 1 j cai no of j ears. 

f , 1 x 60 x 4 ,- 

2*0 of jear*. reqa — — “16 





— 4 -®* + 3 ty +_y® — 1 


x!I*+S®+ 2 ®tf+« 5 ~l 

ity"+y*-y^ 


x-^+ 2 xy+y--l 


®y+®+jr®-l I 

xy+y'-y 


x+y-l 

x*y-l 
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a;*-3*s+fJi»®+2»4-^l a!*-5ar-f 

** y 


2®2 - 5* - 3a!» + J 4®* 

2** - 3* - §1- + SaJ + ^ 

-3*s+2«+} 

7. ®* + 2i,® + l = (aj=+l)s 

a* +»* ~ «® - 1 =®*(»®+ 1) - (a® + H = (aj® + 1) (®* - 1) 
= (a® + l)(a® + 1)(«® - 1)= (a® + l,®,r + 1)(» - 1) 

a* - 1 = (a® + l)(a®- 1)=» (a® + l'(a+ l)(r - 1) 

•V G G. lL«=a®+l. ’ 

<6) 6a®-a-l=(3a + l)f2e-l) 

3a®+ 7a+2«= (3a+ l)(a + 2) 

2a®+3*-2a(2a-lKa4.2) 

L C M=(ar+l)(2a-l)(a+2). 

2 (a) Fraotion 

(a+a)®-fa-c)® 

z(x+a)-z (z-a) a°-o® 2oa 2fla 

*“ ” T®-a® ” {a+a)®+te-a)® ^ a®-o® ” a®+«* 

a® -a® 


^ 2aA(a®+o®)(— a®+a®) 2a® 2ag 4a®a 
** (a®+o®)(a®-a®> “ x*—a* 

(d) Since 1st — 

c(o + c)(a-c) cfa-c) 

Ans ^L_ _ JtZl _ 

c^o-c) (a+c)c o®-c* 

^ afg -h c)— (a — o)® — 2c ® - o*+e<J— a*— c*+2ac— 2c* 
c(a® — e®) c{a® — c®) 

^ Sac— 3c ® 3c(a— c) 3 

c(o* - c®) " c'a+c)(a— c) ** oTc ’ 

(e) Ans ■= (^-H(3®*+a) 3a= + a 

(«-lK4*s+2a-l) 4a*+2a-l‘ 

«. (o) J{a-2)-^(a-4)=,\(2a~3)-2i. 


-a%*- a*a3 X 6.0 18. 
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(6) 2.+ !: 

X if 


:7n. ■" + — “*”♦ •• *(2) 

X y 


Multiply (1) "by 5 and i2) b\ a 

Subtracting, vrc have 
o=-6g 
V 


rrr ' 

Then — + -■s»t6 

* y 

ab n* 

" + — « o»i 

X y 

a--h^ 


an - bm. 


/.y 


an—bm 


Ttam ( 1 ) --- 111 - 


i(an—mb) a(nm - k6) 




a=-bs 


ma — ttb 

10. Let X be the number of dn\ s he woiked. 

Then 30— «*«Xo of days he \rn& idle, 

Bv the question, 

2|»— (30-ic)«47or 4r«77 

.%7a!-2x77 »e22 

Hence he -woiked for 22 day ■» and was idle for 8 days, 

1869,-AFTERNOON. 


1. Euclid I. Dcf. lo, Def. .7G ; Euclid II Dcf. 2, and Euclid HI. 
Def 10, Euclid IV. Def. 1. 

2 Euclid I 44 

3 Euclid I 48 

4 Lot AB be the diiTcrcnco of the sides 

On AB desc a segment of a 0 containing an ^cqnal to ^ the difL 
of the £jb, at the base 

In this segment place the lino CA equal to the gi\on base. (IV. 1.) 
Join BC 

At the point C and in the str. line BC make the ^BCDs^CBD. 
Then ACD is the required A (HyT ) 

V ADBCs= 4D0B (Hyp ) /. DC»BD (I. 0) 
and ABsaBO— ADssCO— ADssthe dilTercnce of the sides AD, CO. 
Also ACAD-A0D=ABC+ACB-ACD 
*=DOB+ACB-ACD=2 ACB 
sathe diflcrcneo of the angles at the base. 


5. Euclid II. 12. 

G. Xiet A and B be the points of inter- 
section of the two 08, 

and let CD be the common tangent , 
prod AB to cut CD in E 
V CE*«AE EB=ED» (HI. 30) 
CE<=ED, 
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7 Euciui nr. 1C 

8 i:uelidIV 4 

0. Let ABCD be the given rhombus 
Join AC and bisect it in F 
From F draw FG nnd FHJ,AD and AB res* 
pectiiclj 

Prod GF nnd HF to meet BC and DC at L 
and K re^ecti\cl> 

V AD=>AB nnd BCsCD, also AC com 
^.BAC=.^DACa^DCA (I 5) (I 8) 

AB B DC (I 27) 

Likcn-ise AD 0 BC 

^GLC and ^HKC are rt (I 29) 

In the four A® AGF, AHF, CKF and CLF, 
/;.AGF=s/.AHF=.4.GKF=Z.GLF (Ax 11) 
also iilGAF=^HAF=4KCF=^.LCF 
and AF or FC is equal or com , 

/. GF=HF=KF=LF=(I 2b) 

Hence if vitli centre F and tod any of these equal lines, a0 be- 
desc that 0 Mill p^8a through points G, H, L, and K, and will touch the 
sides of the rhombus in those points (III IG, Cor ) 
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Erammers, 



aiii TUMAITtg, M A 
Mr Mon at, b a 


1 Find the oo=it of imittinga looni whose flooi is Shards long 
1)}* 7^ \aids wide, with mats 2 feet wide and 9J feet long, at the rate 
of 0 ann.os 2 pics pe» mat 

If the Scimo room be 15t feet higli, find how raan\ cubic teet it 
will contain 

2 Distinguish between a -vulgar fi action and a decimal fi action. 
Multiply 9991i:5S b^ 999 

State the rule for tlie multiplication of decimsls, and applj it to 
point the ]nx)dncts in (i) l*23x 0011 and (ii) 29000 x 01 

Divide *37 by 148 and show that^r=» 

41 414141 

3 Find the square root of 19740J and 4^^, tho latter to four 
place-t of decimals 

4 Two gangs of eu men and nine men are set to reap two fields 
of 35 and 45 acres icspectivelj The fir>t gang completo their work 
in 12 dn;)>., in how raan^ davs will the second g<tng complete theirs T 

5 Find -whithls the better investment, 3' per cent, stodk at 
S3’ or 32 pel cent at 105 
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6. Find ho-w manj* rupees are equivalent to 200? at the rate of 
Is ili’ift? per rupee ' 

7- Find the pioduct of 3a +25 and 3a+2e — 36 and test the- 
result b} making a «!, 5=2, c=3 
Divide — 

a;®+a;y +»*j^+*V + &® 


j a® 5* , ® ^ 

and t;+ by t+ 

0* o* 0 a 


8 Pro^ e that — 


1 1 1 
1+— ^ 1 l+-ir^ 


4a^ 
a* -sc* 


a—x 


a—x 


and shew that the notation T is of ambiguous meaning 

0 


Simplify the expressions 


af- 

fix 


l-x 


and 


l+a; 4a; 

l+a;°'*‘ 1 + g 

l+ais . l—x~ 

+ 


l-a2‘ l+*= l+«» 

9. Solve the equations — 

x—3 X- 5 _ 2 g- v , 2g — a? _ 3g— a ; 

5 4 3 ’ a 2a 3a 

L+y=.<5 

5a;^ 9 ° 

^ +~ = 14 
3a;^ 2 

10- Find the least common multiple of — 

x'+z-y+xy^+y'^ anda;®-a;®y + a:y®-y® 

, 2a:*-a;®— 9®®+14t-5 . . , ,, 

Deduce -=-r — 77^-= — =- to its lowest terms 

7«*-19»s+17®-5 


11- Extract the square root of — 

4a;* + 8aa® +4a®i?+163®af® + IQal^x -t 166* 

12 AB IS a railway 200 miles long , and thiee trains (?, Q, E), 
travel upon it at lates of 25, 20 and 30 miles per hour respectively ; 
P and Q leave A at 7 a m and 8-15 a m xespecnvely, and R leaves B 
lat 10-30 A M When and where will P be equidistant from Q and E r - 
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1870 -AFTERNOON. 

I, . ( Eev J HiXRr 

Examineis, MoLabev Smith 

1 Define a stiaightlme, a plain superficies, a oiicle, arectangle, 
-a segment of a ciiole, a seofcor of a circle In what particular case 
oaH a sector he called a segment % 

2 Distinguish between angle in a segment and angle o£ a 
segment , diaw a diagram foi each When is a circle said to be 
described about, and when is it inscribed in, a plain lectilmeal fignie ? 
Oan the diagonals of any quadrilateral figuie be called diametere ? 
why can they in parallelograms ? 

3 Given that two tiiangles are between the same parallels and 
equal In area piove that their bases are equal 

Show that all the extenor angles of a quadrilateral figiiie, made 
by pioducing the sides successively in the same diieotion, aie together 
equal to four right angles Will the lalue be the same for the 
extenor angles of a pentagon ? 

5 The rectangle contained by the sum of two stialght lines 
and their difference is equal to the difference of their squares (^e 
pioposition 5th, Book II may be assumed without proving ) 

6 Divide a straight line into two parts, so that the rectangle 
‘Contained by the whole and one of the pal ts shall be equal to tiie 
square on otW part In the diagram given by Enolid, point out any 
other sitaight line, besides the given one, similary divided 

7 Enunciate and prove the tenth pioposition of the fourth 
Book How does it enable us to divide a right angle into ten eqnal 
parts ? 

8 The straight lines OA OB being given, intersecting in O 
and a point O being^mven in O A desci ibe a ciicle touching OA in O 
and also toncliing OB 

9 Having given that the angle in a seniiciicle is a right angle, 
show that the an^e in a segment greater than a semicircle is less than 
a light angle 

10 The stiaiirht line drawn fiom the light angle, many right 
angled triangle, to the bisection of the hypotennse, is equalto half the 
I hypotenuse 


SOLUTIONS. 

1870.-MORNING. 

1 The area of floor => (8 x sq yds 

„ „ mat«(2xj»)sq ft -V.sq yds. 

*. No of mats=2il29^ 


19 
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2x29x9 rr n-ar 
the cost reqd. = — — x -Pjf as as 

= Es. 15 lias lOf^ pies 
The cubical content = 8 x 3 x x 3 x ■•'g^ cub ft 

»8091 cab ft 


2 Decimals are fractions ha% mg either 10, oi some power of 
10, for their denominatoi. For this reason^ thej are call Decimal 
fractions, m contradistinction to Vulgar Fractions, ■which aie repre- 
sented by a different notation, and not limited in their denominator 
to 10 or powers of 10 

1999 + lglg) X 999 = (1000- jn\ir) x 999 
= 999000 - J'aVff » 998999 -fl - 4 ^ 9 % = 9989992S|fc 
(1) 1 23 X 0011= 001353. (2) 29000 x '01 = 290. 

(a) -37^ 148^ W- 2 5227 

•123 m 99 n 
4i “ 999^ 4l“ 37 
123123 U 
414141“ 37 


3 V(i9740 25)=140 5. 

4 6menxl2(f 9inenxa;<f 
6x12x45 


V(4 010i0101) = 
35ac 45ac 


=2 0025 


.*- »■ 


9x35 


days® 10? dajs 


5 £31 • £33 £98i a? 

. „^£ 393x15 x 2 Qg,,. 

4x4x7 

the lattei is the bettei miestment 
6. Is llig-rf. £200 1 rupee x 


a;=Es. 


1x200x20x192 


7. 


3o + 2c— 35 
3ci+26 


371 


■Es 207O3VJ: 

=3+6-9=0 
=3 + 6 =9 


9a®+6«rc— 9ab 

6o5+45c— 65* 


0=Prod. 


> \ 


Trod = 9a* + 6ac— 3fl5 + 46c — 65* 

-91 + 6 1.3-3 1 3 + 4.3 3-6 9 
-94.18-9+36-54=63-63=0 
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-®y*+y* y +®i/®+y' 

®V+ ®Sy® +®v + y® 

+ ®S^B _ x*y^ + ® 

+a*^ - ®®j ^5 + »*^ + j»® 

»*y * — ®s^* + ®*y* — + ® 

® — x*f/^ + — »®y® + 

+ y® 

a'y* “ - ^y' + y® 


. .a b \a® i®/ a* 


6 ^^ 

a* 




a & 
h a 


h 6 ® 

— + -7 

a a* 

i 6 ® 

a® 


^ Ans 


1 +^ 1 -® i+£ 

a a ~ a* 

a . 2a* 


o” 

2 a» 


a+»' a-»’ a* + a*“ a*-®*"*" o*+«» 
.a„,i^ ^ t. 1_ {,_2a*2a® 2fl*2a* 


2 a» 


(a) J maj mean ax or ^ x - = jl. 


be 


4 ** 


MATHEMATICS. 


<a) 


^a+J^tt-^jpe-So jjo-i+a-J+e-Sa 


»' 


x'- 


ar 




JS®”“ 

(!+«)=-(! -®)8 . 8 a . 

w — !-> ' +r^+ 


4® 

1 +A* 


4r 8® 4® 

■+ = s + 


1 —®“ 1 -s- 1 +®’ 

f3{H-®°)+l-r=-> 8® (2 4-®^^ 




= 4 ®-^ 


l-®‘ 


•) 8®{2 4-a- 

/ 1 -®* 


(l+®=)=-(l-®V . 4®* 

Denr = — \ + 

1 -x* 1 +®* 

4 ®* 


_ 4*= . 4®* 1 . 1 \ 8®* 

“l-®*"*" l + ®*~ “ (l-®V(l + t*) 

. 8®(2+®2).. (1-*^)(1+®*) (2+®’)(l+®*) 

. . Ans = . 

^ ®— 3 ®— 5 „ 

9 Ca) -5 = -^ = 5 

orl2®-36-15®+75 =40. 
or -3®=40+36-75 = l 


-i 


o-» 2a—® 3a-® 

®> — iT 

or 6a — 6®+6a— 3®=6a— 2® 
or — 9®+2® = — 6a •. % «» Sa 

(“> ^+1"® o>. 4* 

Multiply (1) by J and (2) by J 

Then-L+ | 

15a; 27 ® 


1 + y = 1 ^ 

15® 10 6 


Substraction 

iVay^li 

2^+ W = 18, and A = « .5 = 1 .• 


10. 1st quantity ™®®,tt 4- y)+y2 ®+y) = (® + y)(A®+^) 
{2nd quantity=®2(®-y) +2^’(a;-y ) = (®-y)(®®+2^’) 
* L 0 M =(»+«)C®* + «®)(® — «)ea®*-«* 

-(a) HereG C. M =®2-2®+l 

. (®® — 2® + l)(2»’+3®-5) 2®’ + 3®-5 

(®^- 2® + 1X7® -6) 7®-5 



So 
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4*' + 8a»® + 4:3*** + 166*»* + 16aB’» — 166* / 2aj’ + 2as5 + 46® 

4u.4 V ^sqroot 


4a;*+2aa:j8arS +4a®a;* 
8a.‘c*+4o®a?* 


4iB®+4!a'P + 46®| 


[l66*JB»+ieo6*r+166* 

166»»*+16«6®a:+166* 


12. Letaj^no of hra P travelled A Q P B 

aftei staiting, 

then as— lJ“no. of lira. Q travelled 

and as— 3^= ^B 

AP-.25a;, AQ=20(a;- 1^), BB«30{as-3J) 

No\r PQbi AP— AQ=25c— 20(a5— 1;D 

and PE=AB-AP-BP»220 - 25as-30(r-3i) 


Bat by question, PQ*aPB 

/. 25r-20(a;-li)=220 - 25as+30(ar-3J) 

or 5a? +25 « 325 — 65a?, /, 60as=300, .*. as-S 

Hence time =5 hra or 12 o’clock 

and distances AP=* 25* ==» 125 miles 


B 


1870.— AFTERNOON. 

1. Euc. 1 Defs. 4, 7, 15, 33 , Enc III Defs 6, 10. A sector 
becomes a segment of a circle, when the two radii which compose the 
sector are in the same straight line, i e. when both of them become a 
semi circle 

2 Euc in. Defs G and 7 ; Euc. IV Defs 4 and 5 , Euc HI. 
Def 21 The diagonal of a parallelogram may be called ite diameter 
because it divides the parallelogram into two equal triangles (I 34) 

3 Let DBC and AEF be two 
c^al Ac between the |] a AD and 

Then BC shall be equal to EF. 

If not, let EG be equal to BC , 

Join AG. 

ADBC= AAEG, (I 33) 

AAEG=AAEF, (Ax 9) 
tThich IS absurd, 

BC=iEF. 

4 Euclid (I 32, Cor II) Yes, the i alue u ill be the same. 

5 Let AD be the sum of the two str lines AB and BD. 

From BD produced cut off BC=:AB ' 

Then C D IS the difference of BC and A >B O C 
BD or AB and BD 


D A 
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V AD DC+BDa=B02 (H 6) 

Take BD^ from both these equals $ 

.‘.AD DC=BCa-BD*=AB»-BD* 

(AB + BD)(AB-BD)=AB®-BDa 

6. Euclid n. 11 See the solution of question 6 (a) of 1863 
Bisect the vertical angle and again bisect one of the parts. 

7 The vertical of the at the base 

It 18 = J of all the ^8 of the A (* e ) of 2 rt As (I 32) 

Then each of the last divided part is equal to one tenth of a right 


fi/ 


8. Bisect the AAOB by OE 
Erom C draw CEXOA catting 
OE in E . 

Erom E draw EDJ.OB 
V AODE=AOCE (Ax 11) 

ADoe=acoe and OE common. 

DE=EC,(I 26) 
the Q desc with centre E 
and rad EC will pass through the 
pb. D 

Again V OD and OC are XDE 
and CE 

/, OD and OC touch the 0 at D and C (III 16, Cor,) 
9 Euclid III 31 

10. See solution of question 8 of 1864 



1871.-MORNING. 

t 


Bxaminors , — 


( Mr Eobask, b a 
t Mr GBiFFiins, b a 


1 6625 railway tickets were sold at a station |ths of which 

■were 9 annas each and the rest 5 annas^each What was the amount 
received from the tickets ? 


2 . Eind the greatest and least of the fractions /g, ^ 2 ^, 

Add together 23 of £2 13s. 6 g(il and £3 15 j 91cf-i-6?, and 


Simplify — 

4ofli+6xi ^-1-5 ■* 

> 

3. Divide 027 hy 14*4 and 1208 04 hy 017. 

Emd the value of 11 1375 of Ite 6-8 as— 56 of Es 7 8 as , and 
reduce 8 as 6 pie to the decimal of Bs 3 7 as. 

4 If the carriage of 9 J mds for a distance of 80 miles he Es 3 
liow many miles should 130 mds he carried for Es. 27-8 as. ^ 

E E.M.— V 6. 
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5 Wtat sum of money mil amount to Bs 3761 14 as in 3*- 
years at 4} per cent pei annum simple interest ? 

6 Multiply a?»->iary-3ir* by and find the square 

rootof A'*— 

lOar® + — 9 

7 Beduce or tA s lio lowest terms, and find the 

least common multiple of 2(a?— 2)*,52»“-8, fl?®+2a;*, 2»®— 4» 
ah o* 2fl* 

8 Simplify W H -5 - - jgZTp + STTie 





(l+*+i) 


9 Solve the equations — 

6 , 1 _ 2 ' 
3a;-5 a;-5~2a:-5 
(11) 4»-^(2y-3)-6J 

3y-5(3»-l)«=7. 

K) A and B compared their monthly incomes and found that 
A’s income ivas to that of B as 7 to 9, and that the third of A’s 
income -was Bs 30 greatei than the difierenoe of their incomes. 
Find what each lecened 


187I.-AFTERN00N. 


I Mr. Mowat, ir a. 

Examiners,- Wilson,!, a 

1 Define a plane reotihneal angle, a gnomon, the distance of a 
point from a right line the distance of a point from a circle, an angle 
an a segment of a elide, similar segments, regular polygon When is" 
a right line said to he placed in a circle * 


2. (fll Prove that in any triangle if a side be piodueed, the* 
external angle so formed is equal to the sum of the two internal 
and opposite angles. 


(6) In a polygon of n sides the sum of all the internal angles 
equals (2n-4) light angles 

3 («) IE the squaie on one side of a mangle equal the sum of 

the squares on the other two sides, then the angle contained by these 
two sidca will be a light angle 

(6) Find a line whose square shall be equal to the sum of tlie 
squares on thiec^ven right lines 
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4. ABC IS a riglit-aii^Ied triangle AD, the nerpeadicalar 
fiom. A upon the, hypotenuse BC, is pioduced in the direction DA 
till it meets a side produced of the square on AO in O. Prove, that 
it mil meet a side pioduced of the square on AB in the same point 
O, that AO shall be equal to BO, and that if O be jomed with B, 
and A with E, the extremity of the aide BE of the square on BO 
the figure OAEB shall be a parallelogram equal in area to the 
square on AB. 

5. The rectangle undei two hues, one of which is divided into 
any nnmbei of parts, is equal to the sum of the rebtanqles under the 
undivided line and the several' paits of the divided” line JPiove 
tliis proposition, and deduce fiom it the following i ale for finding 
the area of a tiiangle multiply any side by the peipendiculai 
upon it from the opposite angle and take half the productior, tlie 
aiea 

6 If a tangent be drawn to a oiicle at any point, and from 
the point of contact a right line be drawn cutting the circle, the 
angles made by this line with the tangent are equal to the Angles m 
the alternate segment of thn circle. 

7 Given the base, the vertical angle, and the peipendiculai let 
fall fiom the vertev on the base, construot the triangle and show 
* that twflrejieraZ there can be two triangles constructed satisfying the 

given conditions 

8 If from any, point without a circle two right lines be drawn, 
one of which cuts the circle and the other^touclies it ; the rectangle 
oontained by the whole line which cats the circle and the part of it 
without the circle shall be equal to the squaie on the line vlucli 
touches it. 

I. 

9. (a) To describe a circle about a given tiiangle. 

(&) The perpendiculars erected at the imddle points of the sides 
-of a tiiangle meet in a point 

SOLUTIONS 
1871.— AFTERNOON. 

1 —p — X 9 as =23850 as 

and, — 5 as =19875 as 


*. the amount ieodved=43725>s. =Rs 2732 13 ax 
2 The L C. M =196. 

• i_ as s _ ss a _ fr .-a ot 

• • r^Tsoj in “TTiir snd 

*. IS the greatest, and is the least. 

12x(£2l3? 6^^) 




23 of £2 13« 61^.- 


>£6 8s G(l. 
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i&315^ nd -6?= Qm 

tlie value=£6 8s.6rf +lls. ^<£.=£7 05 "35g</. 

2J-1? .. 5-4.« .. 4* . r 


(6) 


4 Of 4+6x1'^ i + |+^‘’4of 5+3'' 5+4 

10 

10-7 

^ X -^- + X X ^ ® + ii «= ? X o®r X gr 

¥ + 3 iyiXi,x«+!) jXoe X o, +?:- 

= -5+£“l 


81 


3 027-144= 001875 

i^_ ^^^1^804 eoo 
017 “ iiVb 100 ^ 26 

11 1375 of Es 6|= 8gV o£ V 11s. =Es. 72 6 3 as 
56 of Es. 7^=Es Y =Eb 4 4 as 

.*. value =Es 72"6 3a3,— Es 4 4 as =Es. 68 2 3 as 
= Es 68 2 as 3 6 p 

And 8 as 6pies=‘a’' as andEs 3 7 as. =55 as. 

17 17 

2x65“ no' 


tlie fraction leqd =- 


•154. 


4. 9J m X 80 mi 130 m X a? mi 
39 X 80 X 55 


Es 3 Es, 27|. 


.*. a?= 


4x2x130x3 


miles =55 miles. 


5 Let Es 100 be the sum, 

•• the amount of it in 3J jrs at 4J p c 
= Es 100 +Es ®fS = ijg-4r3 
Es '*5® Ls 376l§ Es 100 reqd. sum, 

the sum reqd =Bs. =Es* 6250. 


8x468 


6 a?s — — 3^® 


2*5 _ x*t/ — 6a?®^® - + ^x-y^ + p5 

= 2a:5 _ x*y - ix^y^ — + y ® 


MATHEMATICS. 


• {a) 2*2+3 - ~ (*2-1+ -i =sq loot. 

afi 


2x^-1 ]-2*= + 3 
- 2 * 2+1 


2 * 2 — 2 + 



7. Here G C. II. =5*® f 2* -3 

. (2* + 3K5»= + 2*-3V 2*+3 

.. (5a._2)(5a.24 2*-3)'‘' 5»-2 

•(a) 2(*-2)®=2(*-2)(*-2) 

2*2-8-2(a®-4) =2(»-2)C*+2) 
a;S+2*®aB**(*+2), 2*’— 4»*=>2*(® -2) 

L C. Sr.«= 2 *®(*- 2 )«(*+ 2 ). 


■ 8 . 


( 1 ) 1 )+ 



5 a» . 2a2 

o + J c& — 6® o® — 6® 


_^ 6+a . 6 g® 2g2 

5 a + 6 li(a-6)^ (a+6)(a- &) 

(a® — B®)(a + ft) - 62(o — 6) — a2(a + ft) + 2a®6 
6(0® -6») 

-ITnmr. « (o + ftjfa® - ft® - a®) _ ftS(a _ ft) + Za®* 

»a — ft(a6+&®+aft — ft®— 2a®)=2a6Ia — ft). 

A„_ 2oB(o-6) 2a 

Ans. «= . — zT*® z 

ft(o+6)(o— ft) c + 6 

■(li) The expressioua 

1-*B 


/l+*-lx 

/2»+*® + l\ ff® 

/*+**+l\ 

\ 1+* 

\ 2-t-* / * *-*-l 

\ » / 


* 

S 3 - 2 — X 1 — *® e * 

1+* 24-* ^ *® ^*+1 *®+»+l 

_ *'(* + 1)2(1 — *)(l + *+g®) ^ x(l - *) 
~(l+a?)i2+*) *+lX«‘+*+l)* 2+* * 
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6 1 2 
ar-S" 2a:-5 

Multiply each side hy 2r- 5 

=2 ‘ 

► i 

or 2»— 10“ “3»+5 
*=3 

(2)4B-^{2y-3)“6l (l)3i^-5(3a;-a)“7 ..(2) 

From (1» 4®— or 4c--§y“ Y 
From (2) 3j/--2»+5“7 oi-2»+3j>“^^ 

Multiplying (2) —2, 4»—6y“ — ®^ - ' ' 

Subtracting (1) -^y « \‘y*, /. y = Y/‘ x n j “ S'; 

and +«j,=. V + 2HVV’. “2^* 

' w 

10 Let » be the income of A m Ks 

1* x 

Then B’s income*! S of A’3“§3; '' ' 

<. Now by the question, 

^®=:C®-®4>30b«®+ 30, or ^»“30 < 

®=Es 630 A’b income and B’s"?»“Es. 810. 

187I.-AFTEBN00N. 

1. Euclid I I)efs 9 and 10 , Euclid II Def. 2 ; Euclid III Befs, 
S and 11 , Euclid 1 Def 24 . Euclid IV Def. 7 

2 (a) Euclid I Prop 32 1st case. 

(6) I 32, Cor 1 Sum of the int ^s+4 rt ;^8=«i2ft rt ^s, sum ol 
the jnt ^s=3|2i»-- 4) rt ^s 

3 (a) Euclid I 4S 

(b) Let DE, EF, and C be the three 
str lines 

Place DE and EF atrt / s to each other 
join DF. 

Then DF*=aDE9+EFa (I 47) 

Again draw DG’XDF and make DG=:C. 

Join GF 

Then FG»=DG* -F-DF® =* DG«+GEa+ 

"EFMI47). 



. 12®- 30 2g-'> 
** 3»-5 "" s-S 

'( 

2 J_ 
•**3®-5“ ®-5’ 

• 5® “15 


MATHEMATICS. 


8 > 


4 Let AFGC and AKHB be the 
s^nares on AC and AB. 

Join OK and prod. EB to meet 
OH inN 

V L ABC + L ACB = a rt. ^ 
e^BAD-i-4 ABD (1. 32) 

L BAD=»4 ACB • 

also L BAD=4 OAF (L 15) u 

/. 4 OAF=4 BOA : ” 

also 4 BAC=4 OFA (Ax 11) 
and AC=AF, 

.•.OA=BCand OF=.AB 
=AK(I 2G) 

V the 4® KAF and AFO are rt 4® 

.•.AK«OF{I 28) 

but AKs=OF, c I 

OK=and fl AF, (1 33) 

and AKO is a rt 4 > AKH is a rt. 4* 

HK is in the same str line wth KO (I 14) 

Wherefore HK produced will pass tlirongh the pt. O 
Again V the 4 ODBfi=4 DBE=a rt. 4* 

.% OD n BE ; (I 27) 
alsoAO=BC=BE, 



/. BOaand fl EA ; (I. 33) 

/. OAEB IS a parallelogram, 

and QOAEBs=aOABN=s aABHK, the sciuare on AB. 
Z Euclid 11. 1. 


Tmcc the area of a 4s=»nny □ between the same j^s and upon the 
same base, alsoaa rt. 4d □ between the same la and on the same base, 
which again=product of its sides Hence the rule. 

C Euclid ni. .32 


7 Let AE be the gi\c base. 

On AE desc a seg of a 0 conttumng at 
4=»Bi''cn vertical 4* 

IromAdraw ADXAE and=»gi\cn per- 
pendicular 

From D draw DB Q AE and cutting the 
segment in G and B ; 

Join AB and BE. 

From B draw BFXAE. 

Then DBFA is o Q ; (I. 23) 

BFs3DA=thogi\cn perpendicular and 4ABE=sthe given angle 

If AG and EG be jomed, then another 4 is formed which satisdes 
the conditions 

■^-Only one 4 'will he formed, if D6B tonch the cirplc 

S. Euclid m. 3C 



88- ENTRANCE EXA%nMATION MANUAL. 

9 (a) Euclid rU 5 

(a) Let AB, BC and CA, the sides of the A ABC, be bisected ia 
E, F and G respectively 

Draiv ED and FDXAB and BC 
and meeting each other at the point D. 

Join AO, BD, DC and OG 
V AEssEB and ED com 
and L AED=^ DEB, (Ax 11) 

AD=BD (I 4) 

Likewise BD=CD *, ADsDC 
Again *.* AGsiQC, DG com and 
AD=OC, 

/. l_ AGD=DGC (I 8) 

DGIAC (Def. 11) 

Henco a line drawn from G J.AC, shall pass through D. 
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Examinets 




Me GniFFTHS,BA 
Mr Mowat, M.A. 


1 A mcrohant bought goods which cost him Bs 9,810. m the 
first day he sold to the amount of Bs 992-8as 6p ; m tne second to 
that of Bs 1,992 8as 3p and in the ne\t three days to an amount 
equal to twice the two former Fmding that he had one-fonrth of 
the goods left, he’caloulated his profits in the five days How much 
were they ? 

2, TVhat fraction of Bs 10 is Bs 6 lOas 8p ? 

Find the value of 

^ of Es, 2 8as 4- 2 of Bs 4 Has. + 2 05 of Bs 5. 

Simplify 4J of 

3 Divide 274 72 hy 0544 , find the value (correct to six places 
of decimals) of (1) (u) 6 045 - 5 3678 and extract the. 

square root of 951 *1056 

4. Find hy Practice the cost of 15 mds 25 srs, 11 ohs. of oil at 
Bs 12 lOas 3p per maund 

5 If the interest of Bs 1000 in five j ears he Bs 253 what 
will be the interest of Bs 3,600 for 1 y ear and 6 months v 

6 Divide -10*9 +9 by*® -2a? -3, and find the G q -f 

3*8 - 17*® + 19* 11, and 6*s - 25*® + 17* - 22 * 
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7 Simplifj — 

x — a ar+oj 


x—a +~ 

X 


1 


!C(x-y)(a; -2 t/iy-xity-r)'" s(z-x)is-j/) 
S Sol\c tlio equations — 


.. 7»-l 


(J) 




x—y tf — 1 
'3 " 
ix-5y 
00 7 ■ 


" 1 
r-7 J 


9. Ils, 1 100 arc so divided araoiijcf A B and C, that if A vrero 
-tOgi\oBE-? 200 B \\onld then ha\e twice as mnch ns A|.md thi’ce 
•timP'. as much* as C. How many i npecs did A, B, and C eacli 
recede originallj ? 

10. If a ( erf prove that a h a c 6±rf also 
shew that M®d:C* IrAid" . (o±c)* . 


1872 -AFTERNOON. 


JJra7ntncr '>, — 


Mr McLvnrv Smith 
Rs\. .T. FiniKNs 


1 An\ two angles of a triangle aio together less than two right 
angles. 

State the converse of this pioposition. "Wlicrc is it firat used by 
Euclid? 

2 If the square described on one of the sides of a triangle be 
equal to the sipiarci dcscribcil on the other tw o sides of i(^ the angle 
contained by these two sides in a light angle 

What proposition in tacitly assumed in the proof T 

If o® + «=• c* o -t* 6 ir Uht be greater than c ? 

3 If a straight line be divided into two equal, and also into two 
unequal parts, the equates on the two unequal parts are together 
double of the square on half the hue, and of the nquaro on the line 
between the points of section. 

Divide a line so that the reotangle contained by the parts shall 
be the greatest possible 

4 In eveiy triangle, the square on the side subtending either 
of the acute angles IS less than the squat cs on the sides containing 
that angle, by twuce the rectangle contained by cither of these sides, 
■and the stiaight line intcrceplsd between the aonte angle and the 
peipendicular let fall upon it from the opposite angle 
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la a triangle ABP, the square on AP is less than the square ou 
PBby a constant quantity • Prov e that P must be on a certain 
straight line 

5 If in a circle two straight lines ont one another, which do not 
pass through the centre they do not bisect each other. 

If the parts of two chords at light angles to one another he 
given, esplain how the length of the radius of the circle may be 
calculated 

6 If from an 3 point without a circle two straight hues be 
drau n, one of which cuts the circle and the other touches it, the 
rectangle contained by the whole line which cuts the circle and the 
part of it without the circle shall be equal to the square on the line 
which touches it. 

7 Inscribe an equilateral and equiangular hesagon in a circle 

Compare the area of a regular hexagon inscribed m a circle with 

that of an equilateral triangle inscribed in the same circle 

8 . Inscribe an equilateral and eqniangnlai quindeoagon in a 
circle Express each of the angles m your figure in terms of a nght. 
angle. 

SOLUTIONS 
1872 -MORNING. 

1 The leal cost of ^ of the goods =» (9810 x f ) Es 
=Es 7357 Sas 


Amount leahzed in 5 days 

“(Es 992 8 as 6 p +Es 1992 8 as 3 p ) x 3 
“Es 8955 2 as. 3 p. 

profits =Es 8955 2as. 3p -Es 7357 8 as. 

“Es 1597 lOas 3 p 
2 Es 6 lOas 8 pie 3 “E 3 6 g“Bs "f, 

*. the fraction reqd.=!^ t* 0 *“ 5 * 

(a) §ofEs 2i“Es ( 5 X^)“Es 21 a 4 pie . 

|of Es 4]5«Es (sX J^)“Es. ||“Es 2 13as. 

2 05 of 5 Es “Es 10 4 as 

..value“Es 2 la 4 pies + Es 2 13as.+Es 10 4as. 
“Es 15 2as 4 pies 
4Jof - 1^5^-4oM j 


■a— 0 + 

9 H + 


123 - 64 
24 

— - ■ , - s .SI4.59 V 

13-10 " S + J 4 X 

4 ' 


I H T 1 


lc> 
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16-81+238 


72 




•2g. 


-0022 


4 

SOsr 


274 7200+ 0544-C050 

pilB 0 tJ „ i. V i X 
rnlitoir 300 20 11 

(ii) 6 045 - 5 3678- 6 0454S6- 5*367878=-G775 
V(95i 10561-30 84. 

!?•? nic 
4 of 1 ui, , 12 10 3 
15 


5^5 trs 075 


^ of 20 sr. 
of 4 61' 


4 ‘sr 

1 er 

8 cli.=s4 of 1 sr 

2 clu— ^ of 8 oh 
1 oh — i of 2 cli. 


I?s 


— Aalueof 1 md. 


189 

6 

1 


9 

5 


H- 


4 2 


5 

2 


o]?f 

656 


197 11 


717- 

•l>40 


\aluc of 15 nids 
valnc.of 20^cei'.. 

\nlucof 4‘ieer‘» 
value of 1 «eer 
value of 8 oh. 

\aluc of 2 eh 
\a1ucof 1 ch. 

lalucof 15 mds 25srs llch. 


5 Rs 1000 X G j j> Rx. 3500 x 1 § yw. . E". 250 ar 

. ^ 250x3500x3 „ o 

Tosn?^-®* 

6 — 2ar— 31 a:*— 103^+9 /.'c*+2;c-3— Qnot 

y i*-23;«-3t=V 

2x*-7**+9 

..2aj*-4r’-6r 

— 3*®+Ga;+9 
-3x= + 6r+9 

(a) 3x»-17**+19x+ 111 6ar® -25x= + 17ar- 22 / 2 
y 6x*-34ir* + 38r+22V 


9x*- 21x— 44 

9x®-21a;-441 8 x»-51x’+57x+331x- 3 
y 9x*-21ar=-44x \ ■ 


-.30x*+10Lr+33 

-27x=+63r+1.32 


-lj-3x*-*38a?-99 
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Si* - 38®+ 99) 9ar® - 21»- 44 / 3 

J 9®«~114a;+297 V 

31|93£-341__ 


te>-38®+99(»-9 

yZa?-l\x \ 


-27ar+99- 
-27® +99 


3®— 11 is the G C M 
(i) The exptession= 

/2o - (® + a) + 2'® - a) 
I *=-o* 




o- 


o®+a* 


x-a , ® ®® 

* -= • X®*X ifsa -= = 

®2— a* ®*-fl®+a* ®* + o* 


•<ii) The expression = 


XyX-y]{x-z\ yx-yYy-O) 2 (»- 2 )(y-s) 


y2Cy-z)-®2(®-2)4-®ff(®--j> ) 
®yz(® - y)(® - z\y-z) 
(®-y)(g-z^(y-2) ^ 1 

®yr(®-yX»“2J(Sr~^')"' 


7® — 1 - 1— ® 

« ( 1 ) - 4 - - 5®+ = 


19 

3 


21®— 3-8®+2-2®=76 

/ 11®- 1=76 .Ml®-77. ••®=7. 

Prom (1) 4®— 4ff=3y-3 
or 4®-7y*s-3 

From (2) 4r-5^=7®— 49> 
or 3®+6y«=49 .. (4^ 

Multiply (3) by 3 and (4) hy 4 

12®— 21y=-9 1 By sahstraotion 

12®+20y«196 S 4ly«205, .*.^=6 

From ( 3 ; 4®-7y- —3 «-8 

“3 Let A’e share he ® 

Then B s share + 200 Es =2(® - 200) 

B s shai e = 2® - 400 - 200 -2®- 600 Es. 


x-y y-I 
3 “ 4 


( 1 ) 


(2)1 


.4®-5y 


®-7 ..(2) 
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-A g am 2{x— 200)=3 C7s shaie. 

_ , 2a;-400 

Cs shaTe** = . 


*, By the question 
.*. a!+2a;-600 + 


2* -400 
3 ' 


= 1100 


9a; - 1800 + 2a?- 400 = 3300 
,*. 11a; =5500 a? =600 Es. A’s share 

B’s shaie=400 Es. C?s share = 200 Es 


10 


/\ O a c , a I 
(i) Since •• T'T 


b' 

a-^c 
► — * 
c 


— ±1= til 

c a 


d * ** 


c 

~a’ 


— . c a a tf±c 

*"'■ 5“ 5- i “ isa 

ora hi adkc i±d 


(u) Since 


«” 

I* 


£! 

d8 


a* 

?- 


rf» 


. . 1 . 1 . 0®=fcC= 5=4:rf= 

— ±l = ;j2±l, .. — p2-= gs~ 


c**‘ d' 
a®±e*^ c’ 
d 


c» 

9 - /f as shown abo^e 

' (Odbtt/*’ 


•• 6=d=d= 

a=ic= . 6=±d® ; . (a±c)® (6±d;®. 

1872.- AFTERNOON. 


1 Euclid 1. 17. Axiom 12th is the conrerse of prop. 17 th, Book 1. 
In prop. 29j Book 1 

2 Euclid I 48 In prop 48, Book I is assumed the corollary that 
** the squares described upon two equal straight hues are equal ” 

Ifo®+l*=c®, then a and b must be the two sides of a right / d A 
and then they must be greater than c the hypotenuse (1. 20). 

3 Euclie n 9 

(a) The rectangle contained by the two parts of a line is the greatest 
possible when they are equal 

Let the st]i^ line AB be bisected at C 

Then AC OB is the greatest rectangle ^ q q ^ 

contained by the two lines in which AB 
3nay be divided. 

Let AB be divided lu some other point as D 
.•.AD.BD+OD2=CBHn 5) 
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t 

Bnfc CB*=AC CB 
•. AD.BD+CDa=sAC CD 

Wherefore AC CB is greater than AD DB by CB*. 


4 Euclid II 13 
(o) From P draw PDXAB 
Then PB®=AP*+AB* 

—SAB AD (II. 13) 

Take AP* from both these equals , 
PB»-AP»=ABa-2AB AD. 

Let Q be some othei; position of P 
If QR be drawn X AB, then we can 



prove that QB®— AQ*s=AB®— SAB AR 

AP2-2AB AD=:AB*-2Aa AR, 


being each of them equal to a constant quantity ; 
then ADssAR, QR and PD will coincide. * * 

Wherefore the position of P will always remain on the line draw 
from DXAB. 


•). Euclid III 4 

(a) Let AB and DC be two chords at rt. 
Xs to each other in P 

Bisect AB and CD in E and F. 

Let G be the centre of the 0 
Join GE, GF ; 

these lines are X to AB and CD respec- 
tively (III 3) 

Then GFPE is a rectangle andGF=>EP 
also GEsaFP (I 28 and I 34) 

V AP*-^-PB®=!2AE®-^2EP* 
and DPa.rPC®=2DF»-J-2FP* 



.*. AP»+PB»-HPDa+ PC*=2AE»+2EP*-f2DF®-J-2FP» 
!=2AE®-f-2EG*+2DF»-f2GF» 


=2AG®+2DG®=!4AG® (I 47)=4 (radius)* 
4 


6. EuchdIII 36 


7 . Euclid IV. 15 

(a) In the figure of Prop loth Book IV, 
Join AC CE and EA 


*.* the arcs ABC, CDE and EFA are equal, 
.*. AC=CE3=AE (III 29) 

.* AACE )s equilateral 
Again V AB=aAG and BCs=CG, 
also AC common. 


AABC=AAG0 (I 4) 
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Likewise As CDE and AEF=aAs CGE and AGB t'espofitivelyt 
the hexagen is donble of the AACE. 

8 Euclid IV. 16. 

(A right angle is equal to 90°). Each angle of the AACD=^ of 2 rt. 
.As=i of 180°=60° 

(1 32, Cor 1) Each angles of the pentagons^ (ten rt /s-4rt. 
A8)=^ (6 rt ^8= J of 6X90°)=’108“ 

Each angle of the qmndecagont=^» (thirty rt. ^8--4 rt of 

-26 rU A®— Io6°. 


1873.-M0RNING 


CianwiierSt — 


( Mr Thwattes, m a. 
IMr Griffiths, ba. 


^ l4 2i-f 3i 55=1 -*-11 

1 Find the valae of (i) 1 ^ 2 8 lyV of 12^ 

+ r 

til) 24J of Es 103 7 as. 6 p. 

If of a niaund is worth Rs. 45, what is the piioe of 3- of a^ 


inaund . 


2 Deduce aJ-j to a decimal , 019 to a vulgar fractaon ; and 

4 2-314 , 13 of 4 , , 

; — of to its lowest terms 

1 3+2102 *37 of 8 81 ' 

3 Wliat IS the expense of matting a loom 31 ft. 5 in long hy 
20 ft 4 in wide, the mat costing 14 annas per 12 square hath (linear 
hath — 18 inches) ? 

4 In wliat time will Rs 8,500 amount to Rs 15,767 8as. at 41- 

per cent, per annum ■* , “ 


5. A person oives the sum of Rs 31,500 andRs 8,500; and his 
ipropeity only amounts to Rs. 14125 How much is he able to pay 
un the rupee , and what was the loss upon the second debt ? , 


6, Reduce to their simplest fom ; — 


* / 400y® 
2 V 8la;s° 






(a\ (a?^-y”)(g4-y)= ^ , 

• 2+a? 2— a; x 

2(a;i-l)'^ 2l«-l)'*'a;®+l* 

'i 7. Find the G. C. M of a?* - 9a®a;® + lOa’ar and oa;®— o®a;®+a* ; 
j, =and the L.[C M of 3ax^ - 3a®ar, a;®— c®, x-+ax, V" [,3ax) and *Ix — •J'om 

f ' Jk 


$6 
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8. Solve the equations — 

ii., 6-2 


(o) 


a; + 2 


\»+l / 

2 

(6) V . 


(0) 


2 »- 


/-I 


4j/- 


»-2a; 


=3/4 


3a? - 2^"! 


=6- 


3-2y 


If *-j= A then each of these ratios 
b d f 


g+c+c 
b + d-i-f 


a + 5-c B+c-g c+o— i j 
assuming r-%- *= — ; : ■ _ = • : — ana that 


g-i-B 


6+c 


c + o 


o+B+e in note=0, show that a=B=ac. 

10 Two persons stai ted at the same time from A. One rode on. 
lioisebaok at the rate of 7^ milee an hour and arrived at B 30 minutes 
later than the other, who travelled the seme distance by tram at the 
rate of 30 miles an hour Find the distance between A and B 
1878.~AFTERN00N 


Examiners , — 


{ 


Bev J P Asiitos, m a 
Mb Mouat, ma. 


1, Enunciate and prove the fourth proposition of the First 
Book. 

2 Describe a rectangle equal to a gi% en rectilineal figure 

3. Prove from any proposition in the Second Book that the 
product of the sum and difference of an^ two quantities is equal to 
the difiercnce of their squares. 

4 Enunciate the thiiteenth proposition of the Second Book 
tin every tnangle the squaie on the side subtending an acute angle, 
&a,) and pros e okly m the case m v-hich the pa paidiciilar falis 
vnthout the triangle 

5. If one circle touch another internally, the straight line which 
joins their centres being produced shall pass through the point of 
Contact. 


6 On a given straight line describe a segment of a circle con- 
taining an angle twice as gieat as the angle of an equilateral triangle 

7 Inscribe a circle in a given triangle, and show that tho 
straight lines bisecting -the three angles of a triangle meet in a poiiit- 

8 If the middle points of the three sides of a tnangle be joined^ 
the tnangle so formed shall be equiangular to the given triangle and 
equal to one-fourth of it 
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9 The exterior angles DBG and BGB of the triangle ABG 
are hiseoted by BF and CP, FG and PH are dra'wn perpendicular 
to AD and AB , prove that FG is eq^ual to FH and AG to AH 

10. AB IS a chord of a circle, C a point in the circnmferenoe of 
the sma Her segment, find a point D in the Circumference of the 
laigei segment so that AB shall bisect the angle DBG. 


SOLUTIONS. 

1873.-M0BNING. 

L (i) Ans = X 


§ + Y + 


167 33 

33 ^ 533’ 




167 

182+234+ 252 533 


273 


7 

31 

^ m ^ 

' fi fi68 m'' 
2 4 18 


7 

8‘ 


(ii) 245 of Ea. 103 7as 6 pie=(Es 103 7as 6 pie) x 24 +| of 
Es. 103 7as. 6 pie «= Es 2483 4 as. + Es 86 3as. 7pie = Es 2509 
7 as. 7 pie 

(a) mds ^ md : 45 Es x 
45x1x16 


a?-Es — 5 — = — =Es 48 

V X d 

2 1000-^303= 0033 

19- 1 
900 

4 2222 -3144... 


019= 


900“^® 


(a) Ans 


Vr.^^ 


13333 

1 072 


+ 2‘102102. Tl/o'‘88i 


10^4 


J-kx 

iho ^ 'ii 


3 435 fl* 8, Of 
ts X J*"-?- 20 V 100 vl1 — 4 «. .*5 
3. The area of thefloor=31 ft 5 in x 20 ft 4 in. 

=377 in X 244 in =tVfi^ x sq h 4 tlis= (3 y i^j>j 

12 sq haths sq baths Es a; 

io X 9 

_ 7x377x122 ^ 160979 

a;=Es 8x18x9x12“^® 7776 20 lias 2^ J pie 

EE.M.— V 7 
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4. Tlieint =Es 15767 8as -Es 8500 =Bs 7267 8as. 

Es lOOxlyr Es 8500xA*yi-s Es. 7267|- 

lOO X 14535 X 2 « ..nnnH 

'8500 ;9r2-"“^'”“ 

5 The pel son owes Es (31500 + 8500) *=Es 40000 

he can pay “5as 7| p os, in the Ee. 

The loss in the rapes = (Be 1-Ee ^jJ§)=Ee 
the loss upon the 2nd debte=Es x 8500 


^ 207 x 425 T, 87975 

E, 


Es. 5498 7as 


.. . 3« */ /20 20 .V 3r ^ //20y\ 

« 0) am-iV V^-9i) 


W( 


3rB 3a? 20y \ 
2 2 9x/ 


■■ yf {5vy) 


m, - „ (a?-ffVa^4-a?y+r)fa! + y)^a?+y ) 

( 11 ) TLe expr. (a«+a?y+y®)(a;+y)ia?-s?) 

2+a; 2-a ? a; 

' ' 2(®+ir 2;»-i)'^ 1 +»® 

- 1»+1^®-1) l+»® 

, f(2 + r)(»-ll + (2— a?''(® . » 

®=-l /■^i+5= 


- 2* , » 
“^^»s-l'*' 1+®-* 


® , X 

a:«-l'^»s+l’ 


=®x 


2®° 

«*-l 


2®s 

»*-l 


Eave 


7. Eejeoling common quantities from both the expressions we 

tS— 9o-®+10a® and *® — o»®-4®® 

»®-ot’®-42®I a:®-9n®»+10a'/ 1 

/ ®® ~ a*® — 4a® V 


aasfi — 9a®® +14a* 


®® — 9a* + 14a® 
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-a:® — 9aa;+14a®J K®— <7 j» 2— 4fl® lx+6a 
J x" - daar +14a^ I \ 

Baafi — l4a®a;— 4®® 

Saa:=-72a®a;+112a® 

58o= 1 58o*ar-116a® 

x—2a 

•»— 2aJ x~ - 9ax + 14a* lx~7a 
^ z-'- 2ax \ 

— 7<;a;+14®* 

— Tar + 14a* 

x—2a is tlie G C Ml 

■<6) The espressidns are 2az {x-a\ {z+a)(x—a), x(x+a'l, 

V &ax) and -/x-^ ■J'at 
li C. M.=3aa:(a;~a)(K+tt)*=3a»{at®— o*), 

... 12 - 6a?+4 _ 6a; t-6— 6 y— 4 2 

^ a;+2~ af + l »+! "^aj + l 

divided 2 and cross mnltipli 

6(a!+l)=aj+2, .*. 5 l«;=~ 4, *. a;=-t. 

•(2) 4x—-I (4+a;) = 

V X 

Miiltipljing both sides by ■/4r 
X— ■/(4ar+a;*)=2, or— (ix+x*) = 2-x 
sq. 4x+v^=x°+4—4x 8a;=*4 a;=| 

*(3) Multiply the 1st eqnalion by 24 ; then, 

48* - 8(2ff - 1 ) « 77 + 6 (3a; - 2y) 

01 48*-16y+S=77*18*-12fr 
30*— 4|^=69. (3) 

Multiply the second equation by 20 ; then, 

80p-5(5-2*)«120 -4{3-2y) 

80i^-25-»-10*=120-12 + 8if 
72y+10*=133 (4' 

' Multiply (41 by 3 , then, 2I6y+30*=399 
Subtracting (3) fioni (4i, 220y=330. 
y=2 = ii» 

Pioni (3) 30*— 4x3*69 30*=75 *«=2|* 
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„ O C « ^ 7 

9 Suppose ’ 

then a = hk, c^dk} c =-fk, 
a + c+c=(6 + rf+f)i 

•. = eacli of the ratios 

* 6+rf+/ 

(a) Hence 

cab a *-b 6^ c c-f'O 

** rt+T 6 + c'*'c+a*^^ cab 
G-4-B+C o 4" B ^ fl + B+c 
*’• c “ a “ B 

• i.= i_= _L, for a+B+c IS notsaO. a-B«=«c. 
c o B ' 

10 Let X he the dibtance between A and B 
Then the rider reaches B m ^x hr. 

„ passenger „ in ^ hrs 

Now, by the gueation 

• ''=5miles 

1873.-AFTERN00N 

1 Euclid I. 4 

2, Euclid 1. 45 The gnen A is a rt l_, 

3 See Cor. to Prop 5 of Boob IT., or see Solution of 'question. S'” 
of 1870 

4. Euclid n. 13, 2nd case 
5 Euclid 111 11. 

'•6 Euclid ni. 33 Thegi\eD ^ is equal to twice the angle of an 
equilateral A i e two thirds of two right angles or 120*'. 

7 See Solution of Ques. G of 1. 1859. 

S Let D, E, F be three middle points of 
the three sides of the AABC 
Join DE, EF and DF 

The A DEF is equiangular to AABC and 
equal to one fourth of it 

Produi-o DF to G mabmg FG=DF. 

Join GC 

V AF=FC. DF=FG 
and AAFD=ACFG (I 15) 

gG=:AD and AADF=AFGC, (I 4), 



B E 
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xor 


(I 29) 


ABOCGand DB=AD=GC (1.27) 

DG !land=BC. (1.33) 

I/ikewjse FE 0 AB and DE ll AO. 

JBecause DF D BC, .*. ^ACB=2.AFD1 
and V DE 0 AC ^AFD=£FDE ;/ 
wherefore ^ACB=^FDE. 

Likewise the ^ at A may be proved= ^ DEF and the ^ at B 
= ^DFE. 

Consequently, ADEF is equiangular to AABC. 

Again V DBEF ts a parallelogram, 

ABDE=ADEF • (I 34) 

V DF n BO, ADBE=A FEG (I 3S) 

Likewise the AADF=ABBE. 

Wherefore AO EF=:l AABC. 

9, Draw FKJLBC and join AF 

AGBF=4KBF (Ax II) and ^BKF 
:/ BGF also BF common. 

GF=KF (I 4 ) 

Likewise KFs=FH 
/. FG=FH 

Again V AF*=AGa+GFa=AH»+FH^ 

(L47) 

Dut FG»=FH* AG*=iAH« (Ax 3) 

Wherefore AGsAH 



10. Join BC At the point B in the str 
(line AB make the AASD= AABC (I 23) 
and let BD intersect the larger segment in 
'ihe point D 



I874.-MORNING. 


Ej aminers,— 


Thw vvtes, m -V. 
Griffiths, m.a. 


1. What fraction of J of a rupee ib ^ of Rs j , and what pio- 
iportion does their differciioc hear to then sum ? 

Divide 999 666 hy 3003G and 2 3o71428 by 10 2i428o7 

2 When rice is 10 seers the rupee nine persons can be fed for 
30 days at a ceitain cost For how many days can six pei sons he 
fed at the same cost when noe is 14 seer^ the i npee ? 

3 A wooden box 3 ft 8 in long, 2 ft 3 in. high, and 2 ft 4 in. 
-wide, 18 made of hoardjone inch thick Find the quantity of wood 
ased , and the cubical contents of the box 
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ace, 

9 Suppose 

tlicn a = bk, C“rfAj o^fk. 

. a + c-^c={h*d+f)l 

*. ^ k = each of the ratios. 

•* l+d+f 

(a) Hence 

cab a*-b 6 + c c+o 
* «+A h+c c+o cab 

fl + S+c o + 5 c 0+&+C 
C “ a “ & 

.. -i-es i-s= for o+i+c IS not=sO. — 

c o o’ 

10 Let X he the distance het-ween A and B 
Then the iider reaches B in -^x hr. 

„ passengei m in ^ hra 

Now, by the question +5= f 5 » 

•*• i'=5niiles 

1873.-AFTERN00N. 

1 Euclid I, 4. 

2. Euclid 1. 45 The gii cn A “ a rt 

3. Sec Cor. to Prop 5 of Eook II., or sec Solution of !qucstioa 5' 
of 1870 

4. Euclid II 13, 2nd case 

5. Euclid III 11. 

- 0 Euclid III. 33 The gi\ en A is equal to twice the angle of an 
equilateral A » e two thirds of two right angles or 120*'. 

7 vSee Solution of Ques. 6 of 1 1859, 

S Let D, E, F he three middle points of 
the three sides of the A ABC 
Join DE, EF and OF 

The A DEF is equiangular to AABC and 
equal to one fourth of it 

Produce OF to G making FG=DF, 

Join GC 

V AF=FC, DF=FG 
And ,^.AFD=4CFG (I 1.5) 

. . CG=AD and AADFsAFGC, (I 4). 



B E 
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mathematics. 


lor 


(I 29) 


AB II CG and DB=AD=GO (I 27) 

DG 11 andsBC. (I .33) 

Likewise FE |] AB and DE II AC. 
because DF |] BC, ^ACBs=2.AFDl 
and V DE fl AC. /1AFD=4FDE ;/ 
wherefore ^ACB=!^FDE 
Likewise the ^ at A may be proveds= DEF and the ^ at B 
= ^DFE 

Consequently, ADEF is equiangular to AABC. 

Again *.* DBEF is a parallelogram, 

ABDE=ADEF (I 34) 

V DF n BC. ADBE=A FEG (I 38) 

Likewise the AADF=ADBE. 

Wherefore AD EF=J AABC. 

9. Draw FKJLBC and join AF. 

AGBF=4KBF (Ax. n) and ABKF 
sABGF also BF common. 

.•.GF=KF (I 4) 

Likewise KFs=FH 
FG=FH 

Again V AF2=AG»+GFa=AH*+FH» 

(I. 47) 

But FG*=FHa AG»=*AH» (A\ 3) 

Wherefore AGs AH 



10 Join BC At the point B in the str 
'line AB make the AABD=4ABC (I 23) 
and let BD intersect the larger segment in 
•i&e point D 



1874.-M0RNING. 


r*.,-.- fMn. TnwAiTiS, ar A. 

.Sramwim,— G riffiths, m.a. 


1. What fraction of $ of a rupee is f of Bs 5 , and what pio- 
portion does then difTerenoe hear to then sum ? 

Divide 999 666 by 30036 and 2 3571428 by 10 2142857 

2 When nee is 10 seers the rupee nine persons can be fed fop 
30 days at a certain oost Foi how many days can six persons be 
fed at the same cost when rioe is 14 seers the 1 upee ? 

3 A wooden box 3 ft 8 in long, 2 ft 3 in high, and 2 ft 4 in 
-wide,' 18 made of boardSone inch thick Find the quantity of wood 
zised , and the cubical contents of the box. 
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4 It IS 6aid th.'it 240,000 letters are posted in Berlin dailj , 16 Si 
jiei cent of -wliioli .are town letters This gives one letter foi every 
tliree persons in Berlin , what is its population 

5 TYhat sum will amount to a A of rupees in ten jearS at 
5 per cent simple interest ’ 

Find the discount on Es 1,308 due twoyeais hence at 4} per cent- 
per annum 

6 Simplify (i) 


. . a <1+ b o“ + h“ 


( 111 ) 


6® 


■a'5 




>+i+^ 


7 Find the Least Common Multiple of 1 + 4*+ 4*® - 16** and' 
a+2*-8*s-lb** 


Extract the squaierootof — 

9** - 2**2/ + T 2*^® — 9y*. 

8 Solio the equation— 

15-i* 2*+5_17-J.d* 

5 ” 2A “ 3 

The expre»=ion a*— 36 is equal to 30 when * is 3, and to 42 whenv 
*is 7, what is its lalue uhen* is 4 3 , and for what lalue of * is 


it zei 0 


9 Show that if a : 6 c of, 

(}) a±6 c±tl c+rf 

<n) 4 (a + 6) (c 1- rf) = iff J ® 

10 A certa n nuinher consi>,ts of two digits the left-hand digit 
IS double tlie iight-hand digit, and if the digits he inveited the latio 
of the iiumbei thus fonneJ to 60 is 4 5 Find the number 

1874 -AFTERNOON. ^ 


Exavnuiias. 


-I 


Mr George Thomson 
Mr M Mouat, m.a 


1 State u hat IS meant hy(i) angle in a segment of a circle;, 
(ii) siimhir segments , (im straight line in a circle 

"When is, one lectilincal figure said to be inscribed in another, 
jcctilineal figure ? 

i , 
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Two straight lines may he produced ever so fai both ways wnth- 
ont meeting and } et not be parallel. Mention one familiai instance 
of this 

2 Enunoia te the fifth proposition of the first Book, and prove 
07ili/ that the angles on the othei side of the base are equal to one 
anothei 

3 If two triangles have tw’o sides of the one equal to two sides 
of the othei, each to each, but the angle contained by the two sides 
of one of themgreatei than the angle contained by two sides equal 
to them of the other, the base of that ■which has the gieatei angle 
shall be greater than the base of the other. Prove this proposition, 
and write down the numbeis of all the piopositions 111 the fust four 
Books in which it is used (If you do not know the numbers, give 
the fiist line of the ennunciation of each ) 

4 If a stiaight line be divmed into an}' two parts, the square 
on the whole line is equal to the square on the two parts together 
with tw ice the rectangle contained by the two parts Gtve the con- 
stiuction and only as nmch of the demonst) ation of this pi opQSition as 
will pi oie that the parallelograms about the diagonal of a sgvaie aie 
sgvMics 

Deduce from this proposition that the square on the whole line 
is four times the square on half the line 

5 Piove that if an angle of a triangle be two-thiids of a light 
angle the squaie on the side opposite to it is equal to the sum of the 
squares on the sides containing it, diminished by the rectangle con- 
tained by them 

6 One circle cannot touch another in more points than one 
Piove this only when the one circle is within the other Piove that 
the angle in a segment of a circle les-, than a semi-ciicle is greater 
than a light angle, having given that the angle in a segment greater 
than a senii-ciicle is less than a right angle 

7 To inscribe an equilateral and equiangular pentagon in a 
given circle Give the constriction, and pi ovc that the pentagon is 
egiiiangidai assvming that it is equilateral 

To inscribe an equilateral and equiangular hesagon in a given 
oiiclc Gne the constniclion only 

8 State without proving, the conditions which must be fulfilled 
in. order that a oliclc may be dcsciibed so as to pass 11 ) through two 
given points ( 11 ) through tliiee given points, ( 111 ) thiough four given 
points 

9 A circle is described so as to touch the side BO of the 
triangle ABO in AB produced in B, and AO produced in F , 
shew that the tmngle EDF is obtuse angled 

10 QA and QB are two straight lines in a circle at right 
angles to one another, QD is diameter P any point in the (ircum- 
ference of the smallei segment cut off by QA show that the area 
of the triangle APQ together with the'tiiangle BPQ is equal to 
the area of the triangle QPD. 
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SOLUTIONS 
1874.-M0RNING. 
f, of Be 5«Rs =,« , 5 of a Be -Bs J 
*. frnotion lequircd «• X f, « g" 

999 G6600 


3^0 




(a) 999’666- 30036-- 


^3571428+10 2142857. 


1 161 
3328 226128 ... 

102142857-102 


30036 
23571428 - 23 


9099990 


9090990 


23571405 ^ mmOO , 30769 

9999990 102142755 ^ ‘ 


2 6 men 9 men 

10 seeis 14 seers 


^ 30tl.i\8 X 


. 9x14*30 

•*®“ 6x10 


da>B«G3 diijs 


3. Magnitude of the inner part 3 ft 6 in , 2tt , 1 In., 2 ft, 2 m. 
Quantity’ of wood required 

esoutcr \o 1 nmc-cuhioal content 


=. (3} X 2jt X 9i - 3i X 2,\5 X 2J) onb ft 

-ijixJx^-Jxf^xV* 

-I0i-15{K 

enhfr 

Cub oontent«15}}J enh ft 

4 100 16} 240000 tho number of to^fn letters 


the number of town letters » =40000 


.*. the iK»piilation«=40000 x 3 =120000. 

5 The interest on Bs 100 for 10 3 cars nt 5 per cent. =Bs 50; 
andBs 100+Bs50=Bs 150. 

. Bs 150 : Bs. 100000 ' Bs 100 the required sum 


the required sum' 


100000x100 
' 150 


■Bs 66 GG 6 | 


■»Bs 66666 lOas 8 pie 

The int on Bs 100 for 2 Acais .it 4V per oent=Bs 9. 
Bs 100 -I* Bs 9 Bs. 1308 Bs 9 a; (discount) 


*.a? =Es 


1308x9 


109 


Bs 108 
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6 (l) The cspr 

. . 2a6fa - 6l — fa*— 6®)fa + i)+(a + J)(o® +6®) 



Nunir Bj2oB(a-6) — {a4-&)(rt* — 6*— tt® -b*) 

«= 2a6(fl — 6) + 26®{a 4- b) 

=2b(o®-o6+ffb + b=)-2b'a= + 6*) 

. «= + ?>= 

Ans.sa-J_ J, 

n« -b« g-b 

gb ab 0*6® 

_ {o8 + 6W-b«).. o*b* ..a-6. a=b* _ ^ 

fl»b® ^ (o*+6S>-6)*‘ flb ^ a®+6®+ab“®” 


7, Here G C il «sl + 2r+4*® 


, T r. a+4r+4»«-16»M(l+2a;-8»*-16r*) 
•• ^ 

»(1 + 2.r - 4a!=)(l + 2»- 8 «b - 16a;®) 

«= 1 + 4x — ICa;® - 32a;* + 64i* 

(a) 9r* - 2a:®y+l |;2a!®y* - + 9_j^* ( 3r* - j + By- 

9a;® V 

^sfi-^ixy — 2a;®y+J'{!3A®y* 

-2a;®y+ J®®y* 

6*® — I PJi^ + 3^® — ixy^ + 9j^ 

18®®^* - 2a:j/® + 9^® 

g lo-^® 2x4-5 17 — 


45-2r 4»+10 01- 14® 

•• 15 “ 5 “ 9 

!Multiplying both sides by 45, 

135 - 6® - 36® - 90 e=255 - 70® 

45 — 42® *a 255 — 70® /, 210 «!28® 


/. «- 76 . 
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(a) When a»— 85*=3a~36'“30^ 

af=s7,Ja^-“3d 7o “36 =42j 

By subtraotjon, 42 = 12, ..0 = 3 

I!roin (1) J-»o-10=— 7 

BCenoe when. a!=»4J, ax— 3b = 3x4i+7 x3 = 34 

Alsooa?-36=0«=3*+21, .' 3®--*21, \ v=^-7 

„ ft c 

9. (i) Since ^ 

. fl±5 CjsflJ „x fl=F6 c^d fei\ 

• * IT ‘ ~T~ 

Hence dividing (1) by (2)||-^= 

( 11 ) Since j- 

or iof =4.0+6) c+cO 


10 Let a; denote tlie left-hand digit 
Then the right-hand digit =-|9J 
and the number =10a?+|a; 

Then by the question, 

^a;xlO+^ 60 4 5, or6i;.60 .4 5 

30a; = 240, and a => 8 Hence No = 84 


1874— AFTERNOON - 

> 

1 (1) Euclid HI Def S,(2j Def 11, (3) A chord or a straighl 

line m a circle is such that it is terminated by the circumference of th( 
circle. _ . » 

Euclid rV Def 1 The two straight lines are not to be in the sam( 
plane. Place crosswise one pencil above the othei , their ends may b( 
produced ei er so far both ways without meeting 

2. Euclid I. 5 2nd case 

* a . . J . , . 


MATHEMATICS 


TOJ- 


3. Euclid I 24 (I 25) and (III. 7 and 8) 

4. Euclid II 4 > 

Because ABa=AC®+CBa+2ACCB (II 4) 

=2AC»+2AC AC=4AC2 for AC=BC. 

5 . Let ABD be the Ai which the ^ABD 
of a right angle. 

Then shall AD^s^AB^BD^- AB BD 
Draw AEJ.BD. 

Erom ED or ED produced cut oiTECsBE 
Tom AC 

V BE=sEC, AE com 
and /1AEB=4AEC, (Ax. ID 
" AB=AC, 4ABE=.ACE (1. 4) 

^.ACB=5 of rt 
Hence the rem. BAG of th6AABC=gof art (I 32) 

/. ^BACaACB 
Hence AB=BG (I 6)=2BE 
How AD®=ABa+BD»-.2BE BD (II 13) 

=AB»+BD*-AB BD 
0 Euclid III 13 } 31, 3rd case. 

7. Euclid IV. 13 (o) , IV 15. 

Proof — Of such equal parts as the whole circumference contains five- 
each angle of the pentagon stands on an arc which is equal to three o£ 
them , hence all the angles are equal it is equiangular 

s' (1) Always 

(2) They must not he in the same straight line 

(3) Euclid III 35 and com erses of III 21 and IIL 22 



B E C 


9 Eind the centre O 
Join BO, DO, EG, CO, FO 
V EO*+EBa=BOa=BDa + DOMI ^7) 
ButDO^=OE® [V DO=EO] 
EB®=BD*(Ax 3) andEB=BD 
Likewise, DCs=CF 
Again V BE=aBD 

£BED=/.BDE (1 5) 

The ^ABC=4BED+BDE (I 32) 
= 24 BDE 

Likewise 4ACB=!24CDF, 

.*. the 4a ABC+ACB=2 4s BDE 
+ CDF 

But 48 ABG+AGB<2rt 48(1 17) 
.'.24s BDE-hCDF<:2rt 4s |f ^ 
4s BDE+CDF< I rt 4 

Hence 4BBF > a«rt 4 (I> 13). 


A 



Yo8 entrance examination manual. 

10 Join AB. 

^AQB is a rfc angle. 

AB IS the diameter (converse of II 31) 

O IS the centre - 

The perpendiculars from A and B on PQ 
are together equal to twice the perpendicular 
from O because O is the middle point of AB 
(property of projection) and the perpendicular 
from D on PQ is twice the perpendicular from 
O on PQ (property of projection) 

.*. The perpendiculars from A and B on 
PQ are equal to the perpendicular from D on 
’PQ A 

Now the triangles APQ, BPQ, and DPQ 
Lave the same base PQ and the perpendicular from D is equal to the sum 
of the perpendiculars from A and B on PQ 
APQD=AAPQ+ABPQ. 



1875 -MORNING. 


Sxaminei 


/Mr W Griitiths, m a. 

’ (Eev, J P. Ashton, M A 


_■ 17 _ „ 2021^/ l_5v 

1. Simplify 3 2193 • 16/ 

Find the value of ^-g of 17 Rs 6 as 4p +3? of 12 Rs 5 as p 
+ Rs 5 49583 , and extract the square root of 049 to foui places of 
deamals 

2 A person received on the death of his aunt ^ of her proper^ 
and spent 54 of it in paying off his debts ; what fraction of his 
aunt’s pioperty did he then possess ? 

3 A room is 30 ft long, 22 ft wide, 18^ft "high, and has 5 doors 
and 3 windows ; find the expense of colouring the walls at 3 annas 
per sq yd , deducting 30 sq ft for each door and widow. 

4l Find the p> csetit vioi th of Rs 19,021 due 4 years hence at 
3? per cent ^ 


5 If Rs 16,430 he invested in the Government 4| per cent 
loan at 106, what is the monthly income thenoe derived ? 

Supposing that the loan is paid off at par in 10 years, what 
would ho the rate of simple interest (per cent ner annum) on the sum 
unvested? vi i- / 


6 Subtract 3fl— 56 +fc from 2o+56— Jc) 

and find the G C M of 6l!*+a!®-6a^-5x-2 and 
2a;' + 3a?s + 2a; - lufi - 6. 


MATHEMATICS. 
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7. Simplify — 

l+ar+aj® !-»+»*_ / a? . 1-^ . ^ ^ 

l-a?s ■*" !+»' “ U+« X ' X i 

0—1 6— c c + flt , 

and buo-w that if ! 

c a o 

^,111 

anda — 6 + c is Jioi=Oi then — «» 


8 . 


Soh e the equations — 
a r-4 
5 


(1) 




(U) 

Oil) 


^ 5a;- 1=1 +“1^53? -2 


4a;-i»5i/-4)=l, "j 


0 c ^ 

If -+--«3 prove that eaoh of the fiactions is equal to 
0 a j 


ka+lc‘¥me , raceli 
kb+ld+inf \bdfS 

10 How many bundles of hay at Es 5 pei thousand must a- 
ghasjrala mit with 5 600 hnndits at Es 6 per thousand in older that 
he maj gam 20 per cent, by selling the whole at 11 annas per hun- 
dred? 


1875.-AFTERN00N. 


Evaminc) 



Mr Mow AT, 31 A 
Mr George Tiidsipsox 


1. (a) Define (i) plane superfices, (u) right angle, (iiij angle of 
a segment of circle Draw diagiams of the last t3\o 

(5) In L 31 (to draw a stiaight line through a gi'veu point 
parallel to a gi3en straight line), some books give the construction 
thus — “Let A be the gnen point, and BO the given stiaight 
line . In BC take any point D, and join AD make il 23) the 
angle DAE equal to ADC Eioduce BA to P Then EP is’ 
parallel to BO ” Show that this is defective 

(c) Give the construction only of I 6 and of I 48. 

{d) With what sort of propel ties aie the first, secondhand third 
hooks of Euclid respectively concerned ? 

2 Tlie straight lines which join the extiemities of two equal 
and parallel stiaight lines towards the same parts aie also themselves 
equal and parallel Prove this , and show that if the extremitie® be 
joined but not towards the same paits, two equal triangles will bo 
formedi 
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3. Show how the enunciation of II 9 (if a straight line be 
'divided the equal e on the two unequal parts are together 
-double. ) may be made to include II 10, and prove both proposi- 
tions as one 

If you are unable to answer this question, j'-ou may, as an 
alternative of less value, desciibe a sqiiaie equal to a given rectili- 
neal figuie , 

KB - ITo marks will be allowed for wilting out II 0 and II. 10, 
separately, as they are usually found in books 

4 (a) The angle at the centre of a circle is double of tlie single 
at the circumference upon the same base Piove this onlj’ m the case 
when the angle at the centre falls outside of the angle at the oircum* 
ferenoe 

(b) Show that if from any point w ithont a circle straight lines 
be drawn touching it, the angle contained by the tangents is double 
the angle contained by the straight line joining the points of contact 
and the diameter through eithei of them 

5 Describe a regular hexagon about {not m) a given circle 

SOLUTIONS. 


1875.-M0RNmG. 


3 ^2193“'^*** 




17 2021 -- 

3 2193'’’‘'‘^ 


7+— 

11 

_17 

12 


X 


7+ 

o 

17x5 

47 


43 X 51 ^ 




S«s9 


(a) of Rs 17 6as 4 pie + 32 of Es 12 Sag. 11 J pie-J- 
Rs 5 49583, 

^ Bs^52Jas 24 fRs 12 5as. 11^ pi ^ 

25 ^ 7 +Es Ssqqqi; 

•=Rs 2 1| as +24 (Re '1 12as SJ p )+Rs. 5^1g 
=Es 2 If as +Rs 42 Oias +Rs 5 7}fas »Rs. 50 

■/{0496oOOO)« 2213 

2. 54 of of t\i*=xV of 

Propel tv remaining®^ - 



MATHEMATICS. 


ftf 


3 The area of the "wallssS ISVft ^ (30 ft x 22 ft) 

ea(2x %'^-x52) sq ft 
=1924 sq. ft r- 

Area to he oolomed«*(1924— 30x8) sq ft 

= 1684 sq ft sq yds 

.*. expense=Es x 

=Es. ^ =Es 35 1 an 4p 

4 The interest on Us 100 for 4 years at 32 per cent =Rs. 15 
■and Bs 100+Bs 15=Bs. 115 . 

/. Rs 115 Rs, 19021 Bs. 100 « (principal) 

19021x100 


.a;=Es. 

115 

Bs 106 Bs 16430 
•• ® 106x2 ® 


= Es 827x20=Rs 16540. 


Bs 4J a? (income) 
155x9 


T> 155x9 
monthly inoome=Bs ^ 

A y> xa 

=Bs 58j'=Bs 58 2as 

Again, Bs 106 Bs 16430 Bs 100 a (stock.) 


» r 


, „ 16430x100 iccnn 

.*. a; = Rs — =Es. 15500 

lOo 

Now 10 years’ mtcrest=Rs (155 x S x 10) =Es 6975. 

.*. profit m 10 yeav3=Rs (15500 + 6975— 16430) =Ea <6045, 
*. yearlj profit =Bs 604 5 
Hence Rs. 16430 Bs 100 ; Bs. 604 5 : w 


.* a=Bs 


100 x 6045 


16430— 

6. 2a+^5-:|c— 3a+^6— 0+5— c 

V y” f \y X J y* a. 

(5) 2a?*+3iBS + 2»*-7»-6l 6r*+»'’-6fl;*-5a;-2 


61 6r*+»''-6fl;*-5a;-2 / 3 

y 6«* + 9^9 + 63:8 - 21a? - 18 V 


— 4|— 8ar^ — 12*® + 16a;+ lb 
2iB® + 3r®-4»-4j 2z!* + 3a®+2®®— 7«— 6 
' 2®* + 3a;®— 4®®-4» 




3,6as®-3»- 6 
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/. G C. M »2!C=-»-S 
7. The fraction 


2 x^-^-- 2 z 
4** — 2a; - 4 
4**— 2®*- 4 


2a;*— ®— 21 2a!® + S®®— 4a;— 4/a;+2 
/2a;S-'»2-2ar V, 



r « + 


a-* 

1 

1 

1-*® 1-a® 

l-a* ' 


S-cv 


a—l+c a—h+e, /r — B+c . 
or h T — = 0. 


Hence ~4* ■7-=0, fora— B+c is not*»0 

O u O 



8. (t) Multiply the equation by 5 x 6 x 7 or 210, 
42®-21-245a;+105+90=0 
-203®= -174, a;=:iJ4=.^ 

(ii) V (5«— 1)=1+V i5®-2) 

Squaring 5®— 1=1 +5»- 2+2'/ (5»— 2) 

^ (5»-2)=(J. sq 5®-2— 0 ®=f 

(m) 4®-^(5y-4)=l . (1) -j 

^+ 5-1 ® } 

Multiply (1) by 3, and (2),'by 12 
Then 12*— 5y+4=3 or 12*— 5y= - 1 
and 9ff— 6*+4»= 6 or 54y— 12*= 36. 

By addition, 49y= 35 ,*. 

andl2*=5p-l=.ij8, , /. *=^\. 

ft T 4, ^ C 6 

then a=&*, c=rfr, e=_;5;, 

7a+?c+me Jhy-^ldx +mfv _ mibl * Id+tnf) 
l.b+ld+mf bi+ld+mf “ bli-ld+vif 
=*=eaoh of the fractions 



MATHEMATICS. 


(“) (w)^“ 

<a eaoh oi tlie ratios 

10. liOt sc* Number oE( bundles of bay, 
Tlieu by the ^uestion^ 

I03o)i0o“ 1600^®®°® 
/I 16S\, 11x7 11 

(200®+"6'J^“~+ 

3 .^„I7 11 

*** 500*'*’ 25 “ 2“*’ ibOO® 

11 _3^ ^ 77 7 91 

1600*” 500 25 “ 2®*“ 8000* “50 

.% a!e=>13 X 160 •• 2080 bundles. 
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1. (a) Eac. I Dcf 7 (2) Def 10, (3) Euo Def. 8. 

(b) The line EF may or may not bo |] BC, if the ^DAE be made 
on the same aide of DA in irhich the ^ADC is. Hence the constmctiou 
is defective 

To maho it perfect, the construction is to be worded'thns. In BC 
take any point D and join AD, make the / DAEsa/ ADC on the oppo* 
site side of AD (I 1.3) 

(c) Sec Euclid’s Prop 6 and 48, B I. 

(d) Properties of str lines, angles and figures, especially of triangles 
and parallelograms, arc concerned in the First Book . those of reetangnlar 
parallelograms (rectangles and squares) in the Second Book and those of 
circles in the Third 

2 Euclid I. 33 

liet AD and BO be the two=and D str. 
lines 

Let AC and BD be joined cutting each 
other at the point E 

Then AAED=ABEC 

V AD n BC and BD meets them, 
tho AADE=EBC (I 29) 

Liken ise the / DAE=:/ ECB also ADsaBC 

(Hyp) 

AAEDrsABEO (1.26) 

3 If a straight line bo divided into two equal parts and also into 

E.E.M.— V 8 
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- B 


two unequal parts (either -internally or c\ternally), the squares on the 
two ungual parts are together double the square on half the hue and on 
the line between the points of section 

To prove AD*+DB*=2AC*+2CD2 C -D 

• • AD^=»AC*+CD®+2AC CD (II 4) a"” 

Jnd DB*+2BC CD=*BC*+CDa (II 7) 
adding and because ACaCB we get 
AD*+DB»+2AG OD=2ACa+2CD*+2AC.CD 
ADa+DB*=»2AC*+2CD* 

4 (a) Euclid in 20 ,2nd case. 

(&) Let ABC be the 0 D a pt with' 
out it 

da and OB are the tangents. 

Join AB 

iE'ind E the centre of the 0 
Join AE and BE. 

Frod BE to meet the circum at the pt.C. 

V all the interior ^s of the quad. AEBDsssd rt. ^s, 
also ^s EAD and EBD are rt ^s (HI. 18) 

/s AEB+^ADB= 2 rt ^s 
But /lAEB+^lEBA +Z.BAE=2rt ^s (I 32) 
/.AEB+,^ADB=4lAEB + 4lEBA + 4BAE 
or / ADB=i/(.EAB+/lEBA 
But 41EAB«^.EBA (I. 5) V EA=EB, 

4lADB=2 



5 Inscribe a regular hexagon m the gi\ cn 0 (IT 1.7). Through the 
angular points of the inscribed fiwrc draw str lines touching the 0 
(III 17). These str. lines 11 ill form an equilateral and cquinngnlar 
he-'cagon. This may bo demonstrated from what has been said of the 
pentagon in IV 12. 


1876.-MORNING. 

i S.frS.’'"'- 

1 SinipUty 

JL + 1 


Find the value of 




of 16 Es 14as-114 of Ba 5 0 as 3 p of B'l 9 6as. 6p, 
Beduce (16 5 - 6 25) of a Bupce to the decimal of 22 Bs la 

2 An equal number of men, women, and boys earned 39 Ep. I 
€ as in seven days Eaoli boy received 2 as a day, each woman 3 as 
6 p and each man 4as 6p How many weie there of each ? 

Find the squaie root of 631 065 to five jilaces of deolmals. 

^ 3. How many yards of matting 2 ft, 4 in wide -will be reqiured 


MATHEMATICS. 


•IIS 


for a square loom, who'se side is 9 ft. 4 in 7 And whafc will be the 
price of it at 2as. 3p pea j aid 7 

Find the value of 33 o\it 3 qrs Tibs at £G 7* 8 tf per cwt. 

4. If 4 000 men have provision*? for 130 days, and if after 3o 
days 800 men go away, find how long the leniainuig'proMsions will 
servo the number left ? 

5 At what i-ate per cent, simple interest, wnll 1,462 Ks. Sas. 
amount to 1,723 Bs. 12a6 in 4 3 eara 7 

6 . Simplify the following expressions — 

(1) 3o--[o+B -Ola+i + c— (a— h+c— £?)} + fl]. 

(2) («-y)3 + (ar+p,s + 3(x+y *.*-y) + 3(ar-y)*(a?+ii). 


a a a+b , 

a — h 

a—b a+b , a — b^ 

a+b 

b b a+b 

a-b 

a—b a+b a-b~ 

a-¥h 


7. Find the Greatest Common Measure of (2a?® + 3a?® + 2a; -2) 
and (4a;* -2a?* + 2a? -1).. 

Multiply (a?*-a?+l) by (-4- “ +l) 


Find the squaie root of {4-4c + 26+c® — 6c + 




( 11 ) a® + c*+t®; 6 = 4 .d*+/®. cc df 

lO A can do a piece of w 01 k in 9 days, B in twice that time, G 
can only do i as much aa A m a day ; how long would A^ B and C 
■working together, require to do the same piece of woik ? ’ * 
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T, f Mb M Mowat, m a. 

Examiners^ jj jq ^chibald, ma- 

1. Describe a parallelogram that shall jbe equal to a given 
angle, and have one of its angles equal to a given rectilineal angle 

2 In an obtuse-angled triangle, if a peipendicular he dra 
fiom either of the acute angles to the opposite side produced, ■ 
squaie on the side subtend mg the obtuse angle is greater than 1 
squares on the sides ooiitainmg the obtuse angle, by twice 1 
rectangle contained by the side upon whicli, when produced, 1 
perpendicular falls, and the straight line intercepted without 1 
triangle between the perpendicular and the ohtuse angle. 

3 Draw a straight line from a given point, either without or 
the circnmfeience, which shall touch a given circle 

4 If two straight lines cut one another within a circle, 1 

rectangle oontamed by the segments of one of them, is equal to 1 
lectangle contained by the segments of the other Tiove this wify 
the case %nv Inch one of the stiaiqht lines 'pass^ though the centie a 
cuts the othei which docs not pass th ough the centi e but not at rii 
angles ' “ 

5 Describe a circle about a giNen squara. 

6 AB and CD are two stiaight lines intersecting at ' 
CA and, DB aie perpendicular to AB, OB is double of 0. 
Prove, mtliont making use of the pioperties of similai tnang' 
that OD is double of OC 

7 O IS the centre of a given circle, A any other point witl 
it AB IS drawn at nglit angles to AO and meet? the oircamferen 
in B Prove that the circle described about the triangle AE 
touches the gn en circle, and that ABO is the greatest angle sub- 
tended bj AO at any point in the cirdumferenoe of the given circle 

8, Give the construction gn en in joui text book for dividing a 
straight line into any number of equal parts, and piove that^^the- 
line is equallv dn’ided 

SOLUTIONS 

1876.-M0RNING. 




MATHEMATICS. 


rcy 


2G3x.55x3_ 14465 _ , .,77, 
■“ 14x3x766“ 10724* 


<^) of Rs 16 14as -1.14 of Rs. 5 Oas 3p + of Rs 9 Ga's- 
6 pie 

= Es -iV of IGJ-Es. Wof 5 aV+Bs Ig of 9^5 

« Es i?-Es. Vd®:^'+Es :».V^ 

= Es 2iJ-Es. 5 }«o+Es. 17i‘/j 


*a Es. 14 + 


660-1421 + 470 
1920 " 


Ea 14 -Ee 


201 

Ti»50 


« Es 13f058«Rs 13 13.XS 6^3 pie. 

<J) (16 05-6 25) of Ec. 1. 

« (16 055555 - 6*25) of Ee. 1 
<= 9805555 ..of Ee laEs 0‘803aoEs ^7(fo* 
and Es 22 Ian —Es 22^(f. 


S901 

feaction required ^J-4^ 


8825 16 

900^ ,353 


25 X 3o3 X 16 _! 
* 25x36 X 353™* 


4 


2 1 inan+ 1 3700180+ 1 biy would earn 4as Gp + Sas 6p. 

+ 2a8 eilOas. 


/. in 7 days they would earn lOas. X 7 01 TOas. 

. * 1 » ...V j lb** ^0 6‘19 6*^0 n 

the number Teqd,« —73-^5 — = 1d“® 

V (53i0650060606)= 2.3*04484 . . 

90 yf ao 

3 The area of the ilooi «9i ft x 9Jft a=‘ ^ ' ^ | - 3 q ft 

the length of mattmg=^|^x3fb =i^sft =374 ft 

=12 yds 1 ft 4 m. 

'iThe price «2|as xIJ^bsRs (Jxipx 

b*Es JtaEe 1 12as. 
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It 8' 


(fl) 

2 q^rs.^-J of 1 cwt 


1 qr sa J of 2 qra 
7 Ills sajof 1 qr 


£, s d, 

6 7 8*=value of 1 owt 
11 - 


70 4 4=»value of 11 cwts 
3 


210 13 0«» value of 33 cwt. 
3 3 10 =i value of 2 qrs. 

1 11 ll=»Aalue of 1 qr 
7 11J= value of 71bs 


£215 16s oTalne of 33 cwts Sqrs 711)8.. 


4. After 30 daj's, there remain -3200 meu, and 160 daj's. 
3200 men 4000 men 160 da} s x 


4000x160 

3200 


200 days. • 


Si InteiestoBs 1725 12as — Bs 1462 8as =-B8 263 4as 
interest foi 1 yeai — ^ of Es 263i*-Bs'65(-3. 

Bs, 1462^ Bs 100 Bs 65|^ the rate of interest 


the rate=Es. 


100x1053 x 2 ^ 
2925x16 ^ • 


§=4|p 


c. 


6 ( 1 ) The expiession 

B 3a - [a -i- 6 > 2{a 4- 5 4 c— a + S— c+if 1 -f o] 

=3o— o— 5 4 454-2c/-a=a-6 + 464-2rfBc4 36 + 2fir. 


(ii) Let x—yt^a and a;4-y=6 then o4'6>a2a? 

The expression=o®4- 6*4-30*64-35*0 

' =(o + 6)*B(2a;)*B3®* 

(in) The expression 

^a=4-o6-o*4a6 2(*4-6*) 

a*-6* . a*-6* o» 

*”. 0646 * — 0646 ’ 4a6 ^ o* + 6 * 

o®-6® ~a*-6*~ 

_2a6 , 4a6 o* 2o* 

“26* 2(0*4- 6 ®)’^ 0*46*” ( 0 * 46 *)*' 

7, 2a:*43r®42a7-2 j4a;*-2r*42a?-l [ 2aJ-4 
' ^ 4a?* 4 6a;*44r*— 4a;\ 


— 8x* - 4a?* 4 6r — 1 
-8a?»-12**-8*48 


8a?® + 14a? -v9 
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8»*+14r-9l 8»® + 12a;=+8r-8f x-1 
y 8®8+l4»=-9a; V 


-2®*+17»-8 

4 

\ 

— 8iB*+68ar— 32 

- 8af* — 14a; + 9 

41 182'C-41 
2a;- 1 

2a; - 1 1 8a;= + 14a; - 9 / 4a;+ 9 


•]) 8a;=+14a;-9/4 
y 83;=-4a; V 


18a;- 9 
18a;- 9 


2a; - 1 is the G. C M, 


(«) (*«-T+i) (^+t+i)=i.i+^+»-i + 

+ar’-a;+l= — 4-a;*+l 

X* 

(b) 4-4o+c2+26-4c+|6®/2-c+i6=sa root 

4 V 

4-c — 4o+c* 

~4c+c^ 

4-2c+^6 2b-bc+ib* 

2i~ic+ib^ 

„ 2a;-18 aj-1 ax . 

8. (1)— , 

Clearing of fractions, we get 

1232a;- 8008 - 504a;+504 - 693a;+792a;- 49893 
or 728a; - 7504« 1485a;- 49896 
757a; =42392, /. w=56. 




•(i).a+iVi w 


Multiply (1) hy 4 and (2) hy 126 

2a;+2j^+3a;-5y=8 or 5a;— 32 /sb8.... (3) 

and 9a;+7y»=*126 (4) / 

Multiply (3) by 9, and (4) by 5 


t c 


Him 



120 
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then45af-27ii-72 \ 
and 45.»+352/«=630 f 
From (3) 5x“3y+8=35, 


By snbtraofcion, 
62y-558, 

a;«=i7. 




9, Bet "j ** 1 then a^hlf c^dly 

b a j 

ma-t-ni _ bitL-i-nh + w) 

''' mc+nd'^ mdh^nd 

^ d^ d hdl drhL d?a 

. .o*+c* + c« i=X»+rf»il*+/2Z= Z*(6»+<?®+/»)* 

6®+^*+/' “ 6® + rf"+/» 

^ “ df~df 

or a*+c®+c* • ce . rf/. 

10 Let a;>a number of days required. 

Then A’s daily Trork= 
and CPs«»| of ^=* 1 ^ 

By the question. 


(J+ 

a:- 4 days. 


I876.-AFTERN00N. 

1. Enchdl 42. 

2. Euclid n 12 

3. Euclid III 17. 

4. Euclid III 3o, third, case. 

5. Euclid 17. 9 

6 Bisect OB in E. 

Draw EFiAB meeting ODF. 

Draw FG fl AB. 

OB»20A=»20E, OA»OE ; 
but EB=FG OE=FG. 

Again V AO=OE, 

Z.AOC=*^FOE {1. 15) 
also ^OACra/ OEF (I 29) 

.*. CO=rOF (1 26) 

Again V OE=sFG 
Z.FOE=^DFG, OFE=^FDG 

(1. 29) 

OF=FD (I 26) 

0D=20F=20C. 
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7. *.* BAG IS a rt 

BAG IS a ^ ©, (III 31) 

BG IS a diameter 

A tangent drawn to the original © is 
«lso a tangent to the ©BAG 

© ABG touches the original © 

Take any other pt D in the circum oi 
the onginal © 

and ]om AD, GD cutting the smaller © 
•in E. 

Join AE 

Again V / ABG=/!LAEG fm 21) 
but ^AEG>^ADG, (1 16) 
,^ABC>^ADG. 

, S See Hall and Stevens, First Book. 


B 



1877.-M0RNING. 


Examiners ^ — 


( Rev 6. BC Rouse 
\ Mb a. M. Nash, m a. 


Simplify • 


4+|_ 


J+L 


4-5 of 51 t’i,of4)-2|’ 

and find the value of ^ of 16s llrf +. 5 ^ of £1 Is 4i?.+£3 23 

2. Find by Practice the value of 739| maunds of sugar at 
Us. 1,231 4as per bundled maunds 

3 Find the discount on £453 15s due 6 years hence at 3| pev 

cent 


4 A man sells 3 per cent, stock at 75, and invests the proceeds 
in 6 per cents ; at what rate must he buy them in order that his 
income may be the same as before 

5. If 7 men and 5 boys can reap 168 acres in 18 days, how 
many days will 15 men and 5 boys take to reap 700 acres, one man 
"being able to do three times as much work as a ooy 1 

6 . In a rectangular area, 100 yards long and 50 yards broad, 
there are two paths crossing one another, each parallel to one side of 
the rectangle, and each 4 yards broad Fmd the cost of paving the 
•area with stone at 12 annas per square yard, and of covering tha 
ipaths with gravel at 6 annas per square yard 


7 


Simplify 


ag+2 

l+^+a?* 


a?-2 
1— a;+a;® 


2 * 2-4 
!-*» + **’ 


multiply together a+b+e, 6 +c-c, c+a- 6 , o+ 5 -c ; 
and divide **+** -24a;2-35a?+57 by **+ 2 ®— 3 . 
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8 Solve the eq\iatio.i8 — 

Saf— 3 BS'—S 4®+15 n 

(« -II 

(2) 2(af+2)<=l+ V4a;a+9af+14. 

(3) 3a;+4|^*“ll*=»0, ‘’S^~6z+8=0, Ta — 3a?—13=*0. 

9. Pmd the Greatest Common Measure of »*+a?2~ 

+18, and •B*-10»*+35®*-50a;+24 

10. Find the first four terms of the sqhaie root of a®4-»®, and 
from the result deduce the square root of 101 correct to sis plaosb of 
decimals 

11. If a 6 0 rf, prove that a® + c® . + rf* ‘ ac 6d. 

12 A and B together can do a piece of work in 15 days A oan 
do it alone in 24 days how long would B take to do it alone ? 

13 Two passengers ha\ e together 5 cwt of luggage, and are 
charged for the evoess above the weight allowed 5* 2a and 9s lOrf. 
respeotively , but if the luggage had all belonged to one of them he 
would have been charged 19< 2rf How mnoh luggage is each 
passenger allowed to cany free of charge and how muoli luggage had 
each passenger ? 

1877.-AFTERN00N. 


Examviw s , — 


{ 


Bev J. P Ashton, m a 
Mr £ D. Archibald, ai a. 


1 Define a square, a iliomhoid, a straight line touching a cirole, 
and an angle in a segment of a cirole 


2 If two triangles have two sides of the one equal to two sides 
of the other, each to eaoh, but the base of the one, gi eater than the 
base of the other, the angle contained by the sides of that which 
has the greater base shall bo greater than the conespondiiig angle of 
the other 


3 If a straight line be divided into any two parts, the squares 
on the whole hue and one of the parts are equal to twice the 
rectangle contained by the whole And that part, together with the 
square on the other part Piove this, and show to what algebraic 
formula it corresponds. 

4 Prove that ' the straight line drawn at right angles to the 
diameter of a oiicle at its extremity touches the cirole, accoiding 
to your definition of a tangent. 

6 Draw a common tangent to two given circles 

6 All the interior angles of a rectilineal figure together with 
four right angles are equal to twice as many right angles as the figure 
has sides Prove this, and say what regular polygon has eaoh of its 
Angles equal to nine-tenths of two right angles ' 


. MATHEMATICS. I23 

7. Prove that the side of a regular hexagon is equal to the 
aradins of the oirovimscribed ciicle. 

SOLUTIONS. 

1877.-MORNING. 

9+8 8+5 

1 ^+i 36 . 20 

4-5 of 6i • /ff of 4J-2i 4 - 5 of V"* ih of 3- 2i 

„ --i 

4^'*'§5-.S 72-55 63-50 d6 17 

' ' 18 20 

(o) :jV of 16f lld. + ^is of £1 Is 4fi? +£3*23 
of 203fl?, +;j 5 of 215s»+£3.{^ 

“4x7fl?+-jljX®-}^f.+£3 4? 8c? 

■»28£?. + 2s +£3 4is. 8d 

»»2s 4rf +2s.+£3 4s 8a?.n£3 9s 

2. The value of 100 mdsaaEs 1231 4s 


Tile value of 1 nid.asEs 12 Sas 


1* 

das —i of Ee. 1 

Es 

739 

as. 

8 

pie 

0«=» value at Es Ifper md^ 
4 



2958 

0 

0 value at Es 4 per md. 

3 

1 

1 an.na^^of 4as 

' 8874 
184 
46 

0 

14 

3 

0= value atEs 12 per md. 
0= value at As 4 per md 

6 value at As 1 per md.. 

> 


Es 9105 la. 

/ 

6p. rvalue at Es 12 5as. 


3. The int. on £100 at 3 J p. c. for 6 yrs =£(6x5) = £21. 
.*. £121 £453^ * £21 required disoount. 

91 V 1 R1 R 

/. the discount reqd*£ =^2~ .a_£sp=£78 15s. 


I 

( 
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3 p 0 5 p C 


7S « 
75x6 
3 


5 7men=»7x3 boys«=21 bo>s and 15 mens=15x3 boys«=45 

boys (21 +5; boys x 18rf (45+6) boys x vd. . 168ac ; 700ae. 


a? = 


26x18 x 700 
60x168 


days =39 days. 


■6. Tliearea of the paths =4x100 sq. yds +(60-4)x4sq yds 
=(100 + 46)x4sq =146x4sq yds =584 sq yds. 

The area of the rectangle =100 x 50 sq jds =5000 sq yds. 

The area of the part to bo pared =(5000—584) sq yds, 

=4416 sq. yds 
the cost of paving=44l6 x 12n3 =3312 Es. 
and that of gravelling— 584 x Gas =Es 219. 

„ . (*+2)fl-a?+a;*)-fiB-2)(l+ar+«5) 

7. Ans.= 

2a:®+4 23 ^— 4 $ 

“ l + jes+a*” 1— »»+a^ 
(2a;=+4)l-a;«-<-a;*)-(ai-°-4Kl*g°+a;*) 

” l+a;'+»® 

_ 8-*'4r* 4*2 +tf*) 

~ 1 +**+®®” 1 +®* + ®® 


<o) {o + 3+c)(a+6-c){c+(5-fl)}{c— (6-a)} 

- (a» + 6®+ 2a6 - eS)(c* - 6» - o* + 2ai) 

= {2o6 + (o= + js - c*)} {2a6 - (o» + 6» - c=)) 
=4o”6® - (o*+ 5* + c*+ 2a®6*— 2a®o® - 26®c®) 
=2a»i® + 2aV+26*c»-o*-5*-c*. 

<6) *®+ 2® - 31 »* + ®® - 24®=- 35® +67 ( ®*- ®-19. 
y®*+ar»-3»= V 

-®s-21*=-35® 

— ®®— 2®=+3® 


-19®=-38®+67 

-19®»-38®+67 



MATHEMATICS 


8. (i; — 


3a?— 8 


4r+15 

33 


+'i 


Clcanng of fractions, ive get 
22r- 33 + 18ar— 48= 8a?+ 30+33 
or 403!— 81*= 8* •‘•63, •*. 32x=*144 


(S) 2(a?+ 2) - 1 + ^/‘(4x-+0x+ 14) 
tninsiiosmg 2r+ 3e» V’(4»-+9a;+14) 
squaring 4a:* -f 12a?4 9 -« 4ar*+ 9a;+ 14, 
Zxta5 af =«15 


.* a? *■4^ 


( 3 ) 


3ar4%=ll . (1), 5ff-6r=-8 . . '2) 

7r-8a:«13 (3) 

Multipl' (1) In 8, and (3) by 3 , 
tlien 24ar+32i;*=88 \ B\ addition 
and 21s— 24ar=39 1 32^4 21s=127., 

Multiply (4) by 5 and (2) by 32, 

I60y+105re>635 ) By subtraction 

l60y-192s=-256 > 297s » 891, 


(4) 


Froml2) 5y— Cs-S-lO, 
Prom (1) 3a;*all-4y=3, 


..y 

a?< 


*2 

*1 


0. a?*+3r»- 11®* - 9®+ 181 ** - 10®* + 35®*- 50®+24/ 1 

/®*+a;*-ll®*-9i.4l8 V 


-1 j-ll®*+46ar*-4l®4C 

11a* - 46®* + 41«- 6 J 11®* + 1I*» - 121** - 99® + 198 f * 
^ 11** — 46®* 4 41®* - 6* V 


57®«-162»»-93*+198 

11 


627»s - 1782®*- 1023® 4 2178/ 57 
627®* -2622®= + 2337®- 342 V 


84^ 810®» - 3360® 4 2520 


®*— 4®43 
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ar2-4ar+3j 11a;*- 463?*+ 41*- 6 f 11a; -2 
y lla;*-44r*+33* \ 


— + 8*— 6 
-2a;® + 8*-6 


G C aL=a;®-4*+3 


10 '™’‘- 




a?* 

X* 


_ a;* ** 1 a;* 

2 ® + 6 ~a' 

a 8a®i 4t* 


X* ** 35 ® 

4a* So* 64fl® 


2a + — — -j—sl 

a 4a* 


1 ^' 

8 o* 


64fl® 


(c) Again 101=(10)®+(1)®. Ifow suppose asslQ and ®=1 

”’”‘=“+2^6- si^'+B-no' ■ 

=10+ 05 -'000125 =10 049875. 


o 


11. Since t- 
0 


c 

d' • 
a*+c* 6*+<i* 

c* * “S*"" 


o 

c 


I 

a® + c* 


«s ■ 

c c o c 


c« 

•* 6s+d*“d=~ dd^ ld'^bi 
00 • id. 


.•.a*+c* 5*+rf* 

12 Let a;=B’s tune 

A and S in one day can do of tlie Tvork 


1 


By the question 
J +:!’i = iV or i 


*=40 dajs. 



MATHEMATICS. 


J27 


13 Let a*® luggage of fii-st passenger m cwt ' 
then 5— luggage of second passenger in curt, 
and y<= luggage allowed free in cwt. 

Since chaige of (5-p) cwt of luggage is 19s 

(6 - Sff) 15s. 

charge of jf is 41. S(f 

5 owt lb 19s 2d +4! 2d‘=28s. 4i. 

1 cut 4s. Sd 

.".y*a4s. 2d •7-4 s 

By the question, 
since 5s 2d ^G2d and 9s 


= 62. 




230f»-sr> 

{5-y) ' 

230j:=168y+310-460, a;=2 

Hence luggage of let is 2 cwt and of 3nd 3 owt 


1877.- AFTERNOON. 

1. Euclid 1 Deis. 32 and 35 , Euclid III Deis. 2 and 6. 

2. Euclid I. 24. 

3. Euclid II 7 

Let AB be represented by a, and CB, one of the parts by b. 

Then a—b represents AC. 

By the prop AB9+BC*=:2AB BC+AC* 

we have a9+{»*=2aJi+(o— i®} or (a— 2af. 

4. Euclid. IG. 

5 Let A be the centre of the 
large © and B the centre of the 
smaller © 

With A as centre and uith 
radius equal to the difTcrcncc of the 
radii of the ©s, dese a © 

From B draw BC touching this 
© at C 

Join AC and prod, it to meet 
•the © at D 

From B draw BEiCB meeting 
the © at E 

Join DE ; DE is the required tangent 

Then ^DCB is art ^ ; (III. IS) 

but also CBE is a rt and OC=:BE ; 

DCBE 18 a rectangle 

.*. DEXAD and BE ; 

Wherefore DE touches both ©s (III 16). 

G Euclid I 32, Cor I 

Let n denote the number of sides os well os the angles of the regular 

/2,i 4\ 

lolygon ; then each 4 this reg, poIygons= I - - ■ ■ ) rt.^s. 




